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The present invention relates to a human/mouse chimera antibody comprising a variable 
region (V region) of a mouse monoclonal antibody against human tissue factor (TF) and a constant 
region (C region) of a human antibody, a humanized antibody wherein a complementarity-determining 
region (CDR) of a light chain (L chain) V region and a heavy chain (H chain) V region of a mouse 
monoclonal antibody against human TF is grafted into a human antibody, an L chain and an H chain of 
the antibody, and a fragment of a V region which constitutes an L chain or an H chain of the antibody. 
The invention also relates to a process for constructing a humanized antibody against human TF. 

The invention further relates to a DNA encoding the above-mentioned antibody, particularly a 
fragment of its V region, and a DNA encoding an L chain or H chain containing the V region. The 
invention also relates to a recombinant vector containing the DNA and a host transformed with the vector. 

The invention further relates to a process for producing a chimera antibody against human TF 
and a humanized antibody. The invention also relates to a pharmaceutical composition containing a 
humanized antibody against human TF as an effective ingredient and a medicament for treating 
disseminated intravascular coagulation (DIC). 

Translation of Claims 

1 . A chimera H chain comprising a heavy (H) chain variable (V) region of a mouse monoclonal 
antibody against human tissue factor (TF) and an H chain constant (C) region of a human antibody, 
wherein said H chain V region has any amino acid sequence of 
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(1) an amino acid sequence of SEQ ID NO:139 (ATR-2), 

(2) an amino acid sequence of SEQ ID NO:140 (ATR-3), 

(3) an amino acid sequence of SEQ ID NO:141 (ATR-4), 

(4) an amino acid sequence of SEQ ID NO:142 (ATR-5), 

(5) an amino acid sequence of SEQ ID NO:143 (ATR-7), and 

(6) an amino acid sequence of SEQ ID NO:144 (ATR-8). 

2. The chimera H chain according to claim 1 , wherein said H chain V region has the amino acid 
sequence of SEQ ID NO:142. 

3. The chimera H chain according to claim 1 or 2, wherein said H chain C region is a Cy1, Cy2, 
Cy3 or Cy4 region. 

4. The chimera H chain according to any one of claims 1 to 3, wherein said H chain V region 
has the amino acid sequence of SEQ ID NO:142, and said H chain C region is Cy4. 

5. A chimera L chain comprising a light (L) chain V region of a mouse monoclonal antibody 
against human TF and an L chain C region of a human antibody, wherein said L chain V region has any 
amino acid sequence of: 

(1) an amino acid sequence of SEQ ID NO:145 (ATR-2), 

(2) an amino acid sequence of SEQ ID NO:146 (ATR-3), 

(3) an amino acid sequence of SEQ ID NO:147 (ATR-4), 

(4) an amino acid sequence of SEQ ID NO:148 (ATR-5), 

(5) an amino acid sequence of SEQ ID NO:149 (ATR-7), and 

(6) an amino acid sequence of SEQ ID NO:150 (ATR-8). 

6. The chimera L chain according to claim 5, wherein said L chain V region has the amino acid 
sequence of SEQ ID NO:148. 

7. The chimera L chain according to claim 5 or 6, wherein said L chain C region is a CX or Ck 

region. 
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8. The chimera L chain according to any one of claims 5 to 7, wherein said L chain V region 
has the amino acid sequence of SEQ ID NO:148 ? and said L chain C region is Ck. 

9. A chimera antibody against human TF comprising the chimera H chain according to any one 
of claims 1 to 4 and the chimera L chain according to any one of claims 5 to 8. 

10. A chimera antibody against human TF comprising the chimera H chain according to claim 
4 and the chimera L chain according to claim 8. 

1 1 . A humanized H chain V region comprising a complementarity-determining region (CDR) of 
an H chain V region of a mouse monoclonal antibody against human TF and a framework region (FR) of 
an H chain V region of a human antibody, wherein said CDR has the following amino acid sequences: 

H-CDR1: Asp Tyr Tyr Met His (SEQ ID NO: 133) 

H-CDR2: Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe Gin Gly (SEQ ID 
NO:134) 

H-CDR3: Asp Ser Gly Tyr Ala Met Asp Tyr (SEQ ID NO:1 35). 

12. A humanized H chain V region, wherein said FR has the following amino acid sequences: 
H-FR1: Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr Ser Val Lys He Ser 

Cys Lys Ala Ser Gly Phe Asn He Lys (SEQ ID NO:110) 
H-FR2: any of the following sequences (1) to (3): 

(1 ) Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 11 e Gly (SEQ ID NO:1 1 1 ) 

(2) Try Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly (SEQ ID NO:1 12) 

(3) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie Gly (SEQ ID NO:113) 
H-FR3: any of the following sequences (1 ) to (10): 

(1) Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser lie Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn 

Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:114) 

(2) Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Thr Ala lie Tyr Tyr Cys Ala Arg (SEQ ID NO:115) 



(3) Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala 

Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID N0:1 1 6) 

(4) Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg (SEQ ID NO:117) 

(5) Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys He Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu 

Asp Thr Ala Val Tyr Phe Cys Ala Arg (SEQ ID NO:1 18) 

(6) Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser 

Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID N0:1 1 9) 

(7) Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gin Leu Ser Ser Leu Arg Ser 

Glu Asp Ser Ala Val Tyr Ser Cys Ala Arg (SEQ ID NO:120) 

(8) Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala 

Ser Asp Thr Ala He Tyr Phe Cys Ala Arg (SEQ ID NO:121) 

(9) Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser 

Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO:122) 

(1 0) Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser 

Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg (SEQ ID NO: 123) 
FR4: Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser (SEQ ID NO: 124). 

13. The humanized H chain V region according to claim 11 or 12, which has the amino acid 
sequence represented by SEQ ID NO:30 (version a), SEQ ID NO:40 (version b), SEQ ID NO:42 (version 
c), SEQ ID NO:50 (version d), SEQ ID NO:52 (version e), SEQ ID NO:58 (version f), SEQ ID NO:60 
(version g), SEQ ID NO:64 (version h), SEQ ID NO:70 (version i), SEQ ID NO:72 (version j), SEQ ID 
NO:76 (version b1), SEQ ID NO:78 (version d1), SEQ ID NO:82 (version b3) or SEQ ID NO:84 (version 
d3). 

14. The humanized H chain V region according to any one of claims 1 1 to 13, which has the 
amino acid sequence of SEQ ID NO:40 (version b). 
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15. The humanized H chain V region according to any one of claims 1 1 to 13, which has the 
amino acid sequence of SEQ ID NO:70 (version i). 

16. A humanized L chain V region comprising a CDR of an L chain V region of a mouse 
monoclonal antibody against human TF and an FR of a human L chain V region, wherein said CDR has 
the following amino acid sequences: 

L-CDR1: Lys Ala Ser Gin Asp lie Lys Ser Phe Leu Ser (SEQ ID NO:136) 
L-CDR2: Tyr Ala Thr Ser Leu Ala Asp (SEQ ID NO:137) 
L-CDR3: Leu Gin His Gly Glu Ser Pro Tyr Thr (SEQ ID NO:138). 

17. The humanized L chain V region according to claim 16, wherein said FR has the following 
amino acid sequences: 

L-FR1: Asp Me Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr 

Cys (SEQ ID NO:125) 
L-FR2: any of the following sequences (1) to (3): 

(1) Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr (SEQ ID NO:126) 

(2) Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He Tyr (SEQ ID NO:127) 

(3) Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie Tyr (SEQ ID NO:128) 
L-FR3: any of the following sequences (1 ) to (3): 

(1 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu 

Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO:129) 

(2) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu 

Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys (SEQ ID NO:130) 

(3) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu 

Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys (SEQ ID NO:131) 
L-FR4: Phe Gly Gly Gly Thr Lys Val Glu He Lys (SEQ ID NO:132). 
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18. The humanized L chain V region according to claim 16 or 17, which has the amino acid 
sequence represented by SEQ ID NO:93 (version a), SEQ ID NO:99 (version b) ? SEQ ID NO:101 (version 
c), SEQ ID NO:107 (version b1) or SEQ ID NO:109 (version b2). 

19. The humanized L chain V region according to any one of claims 16 to 18, which has the 
amino acid sequence of SEQ ID NO:99 (version b). 

20. The humanized L chain V region according to any one of claims 16 to 18, which has the 
amino acid sequence of SEQ ID NO:109 (version b2). 

21. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region according to any one of claims 1 1 to 15 and an H chain C region of a human antibody. 

22. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region (version b) according to claim 14 and an H chain C region of a human antibody. 

23. A humanized H chain of an antibody against human TF, comprising the humanized H 
chain V region (version i) according to claim 15 and an H chain C region of a human antibody. 

24. The humanized H chain according to any one of claims 21 to 23, wherein said H chain C 
region of a human antibody is Cy1 , Cy2, Cy3 or Cy4. 

25. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region according to any one of claims 16 to 20 and an L chain C region of a human antibody. 

26. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region (version b) according to claim 19 and an L chain C region of a human antibody. 

27. A humanized L chain of an antibody against human TF, comprising the humanized L chain 

V region (version b2) according to claim 20 and an L chain C region of a human antibody. 

28. The humanized L chain according to any one of claims 25 to 27, wherein said L chain C 
region of a human antibody is CX or Ck. 

29. A humanized antibody against human TF, comprising the humanized H chain according to 
any one of claims 21 to 24 and the humanized L chain according to any one of claims 25 to 28. 
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30. A humanized antibody against human TF, comprising the humanized H chain (version b) 
according to claim 22 and the humanized L chain (version b) according to claim 26. 

31. A humanized antibody against human TF, comprising the humanized H chain (version i) 
according to claim 23 and the humanized L chain (version b) according to claim 26. 

32. A humanized antibody against human TF, comprising the humanized H chain (version i) 
according to claim 23 and the humanized L chain (version b2) according to claim 27. 

33. A DNA encoding the chimera H chain according to any one of claims 1 to 4. 

34. A DNA encoding the chimera H chain according to any one of claims 2 to 4. 

35. A DNA encoding the chimera L chain according to any one of claims 5 to 8. 

36. A DNA encoding the chimera L chain according to any one of claims 6 to 8. 

37. A DNA encoding the humanized H chain V region according to any one of claims 1 1 to 15. 

38. A DNA encoding the humanized H chain V region (version b) according to claim 14. 

39. A DNA encoding the humanized H chain V region (version i) according to claim 15. 

40. A DNA encoding the humanized L chain V region according to any one of claims 16 to 20. 

41. A DNA encoding the humanized L chain V region (version b) according to claim 19. 

42. A DNA encoding the humanized L chain V region (version b2) according to claim 20. 

43. A DNA encoding the humanized H chain according to any one of claims 21 to 24. 

44. A DNA encoding the humanized H chain (version b) according to claim 22 or 24. 

45. A DNA encoding the humanized H chain (version i) according to claim 23 or 24. 

46. A DNA encoding the humanized L chain according to any one of claims 25 to 28. 

47. A DNA encoding the humanized L chain (version b) according to claim 26 or 28. 

48. A DNA encoding the humanized L chain (version b2) according to claim 27 or 28. 

49. An expression vector comprising the DNA encoding the chimera H chain according to 

claim 33. 



50. An expression vector comprising the DNA encoding the chimera H chain according to 

claim 34. 

51. An expression vector comprising the DNA encoding the chimera L chain according to 

claim 35. 

52. An expression vector comprising the DNA encoding the chimera L chain according to 

claim 36. 

53. An expression vector comprising the DNA encoding the chimera H chain according to 
claim 33 and the DNA encoding the chimera L chain according to claim 35. 

54. An expression vector comprising the DNA encoding the chimera H chain according to 
claim 34 and the DNA encoding the chimera L chain according to claim 36. 

55. An expression vector comprising the DNA encoding the humanized H chain according to 

claim 43. 

56. An expression vector comprising the DNA encoding the humanized H chain (version b) 
according to claim 44. 

57. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45. 

58. An expression vector comprising the DNA encoding the humanized L chain according to 

claim 46. 

59. An expression vector comprising the DNA encoding the humanized L chain (version b) 
according to claim 47. 

60. An expression vector comprising the DNA encoding the humanized L chain (version b2) 
according to claim 48. 

61. An expression vector comprising the DNA encoding the humanized H chain according to 
claim 43 and the DNA encoding the humanized L chain according to claim 46. 



.8 



62. An expression vector comprising the DNA encoding the humanized H chain (version b) 
according to claim 44 and the DNA encoding the humanized L chain (version h) according to claim 47. 

63. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45 and the DNA encoding the humanized L chain (version b) according to claim 47. 

64. An expression vector comprising the DNA encoding the humanized H chain (version i) 
according to claim 45 and the DNA encoding the humanized L chain (version b2) according to claim 48. 

65. A host transformed with the expression vector comprising the DNA encoding the chimera 
H chain according to claim 49 and the expression vector comprising the DNA encoding the chimera L 
chain according to claim 51. 

66. A host transformed with the expression vector comprising the DNA encoding the chimera 
H chain according to claim 50 and the expression vector comprising the DNA encoding the chimera L 
chain according to claim 52. 

67. A host transformed with the expression vector according to claim 53. 

68. A host transformed with the expression vector according to claim 54. 

69. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain according to claim 55 and the expression vector comprising the DNA encoding the 
humanized L chain according to claim 58. 

70. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version b) according to claim 56 and the expression vector comprising the DNA 
encoding the humanized L chain (version b) according to claim 59. 

71. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version i) according to claim 57 and the expression vector comprising the DNA 
encoding the humanized L chain (version b) according to claim 59. 
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72. A host transformed with the expression vector comprising the DNA encoding the 
humanized H chain (version i) according to claim 57 and the expression vector comprising the DNA 
encoding the humanized L chain (version b2) according to claim 6. 

73. A host transformed with the expression vector according to claim 61. 

74. A host transformed with the expression vector according to claim 62. 

75. A host transformed with the expression vector according to claim 63. 

76. A host transformed with the expression vector according to claim 64. 

77. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 65 and collecting a chimera antibody from said culture product. 

78. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 66 and collecting a chimera antibody from said culture product. 

79. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 67 and collecting a chimera antibody from said culture product. 

80. A process for producing a chimera antibody against human TF, which comprises culturing 
the host according to claim 68 and collecting a chimera antibody from said culture product. 

81. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 69 and collecting a humanized antibody from said culture product. 

82. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 70 and collecting a humanized antibody from said culture product. 

83. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 71 and collecting a humanized antibody from said culture product. 

84. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 72 and collecting a humanized antibody from said culture product. 

85. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 73 and collecting a humanized antibody from said culture product. 
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86. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 74 and collecting a humanized antibody from said culture product. 

87. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 75 and collecting a humanized antibody from said culture product. 

88. A process for producing a humanized antibody against human TF, which comprises 
culturing the host according to claim 76 and collecting a humanized antibody from said culture product. 

89. A process for producing a natural humanized antibody having a 
complementarity-determining region (CDR) derived from a non-human origin and a framework region 
(FR) derived from a natural human antibody and possessing reduced immunogenicity, which comprises: 

(1) preparing a non-human monoclonal antibody reactive to an aimed antigen, 

(2) preparing plural human antibodies having a high homology to the amino acid sequence of 
FR in the monoclonal antibody of said (1), 

(3) constructing a first humanized antibody by substituting four FRs of one kind of the human 
antibody in said (2) with corresponding FRs of the non-human monoclonal antibody said (1), 

(4) measuring a binding capacity of the humanized antibody constructed in said (3) toward the 
antigen or an ability of the antibody to neutralize the biological activity of the antigen, 

(5) constructing a second humanized antibody by substituting one to three FRs of the 
humanized antibody constructed in said (3) with corresponding FRs of the human antibody different from 
that used in (3) among the human antibodies prepared in (2), 

(6) comparing the second humanized antibody constructed in said (5) and the first humanized 
antibody obtained in said (3) in view of the binding capacity toward the antigen or the ability to neutralize 
the biological activity of the antigen, and selecting a humanized antibody exhibiting a preferable activity, 

(7) carrying out the steps of said (3) to (6) upon the humanized antibody selected in said (6), 

and 
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I. 

(8) repeating the steps of said (3) to (6) until a humanized antibody having an activity equal to 
that of the non-human monoclonal antibody in said (1). 

90. The process according to claim 89, wherein said aimed antigen is a human tissue factor 

(TF). 

91. A humanized antibody obtainable through the process of claim 89. 

92. A humanized antibody obtainable through the process of claim 90. 

93. A medicament for treating disseminated intravascular coagulation (DIC) comprising the 
humanized antigen according to any one of claims 29 to 32 and 92. 
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(57) Abstract 

A humanized antibody against tissue factor (TF) which comprises: A. a humanized H chain containing (l) an H chain V region 
containing the H chain CDR of a mouse monoclonal antibody against TF and the H chain FR of a human antibody, and (2) the H chain C 
region of a human antibody; and B. a humanized L chain containing (l) an L chain V region containing the L chain CDR of a mouse 
monoclonal antibody against TF and the L chain FR of a human antibody, and (2) the L chain C region of a human antibody. The mouse 
monoclonal antibody CDR is grafted into the human antibody to construct the humanized V region. Next, the FR thereof is replaced by the 
corresponding FR of another human antibody with a high homology, thus detecting a highly active humanized antibody. 
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C ti t>S* O^It^t LTD I CBJft£t4i<, Z(DJ%mWS. 

**i*<t ft&So iitt&M^Mtt u 

*>b©TF(Djfa4>^OglEA. *SiJM • ftttft • B^JfQWffi-etilfa 
II) • •^ii:fcm( ) TF0i4"\OiA^D I C © 

commit) <Dfemt<%-T*& (i:n^§M 
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;U8?#^*1t-- h > y->;Ht7rtx^^) ^zt$Sllll$S!!3'J ( 

— 2f% $r L D I C^fOM^i LTIi, h d > 5> a 'J 
8]*t7l/S>>. SPAFg^'feSo TFPI (Tissue Factor Pathway 
Inhibitor)^. F X a :liRl$Pfi^j;o<llP&^t|ttft£l@ • inljfil 
i: LtS@^lJ6Tl^ 0 TFO)gtt^c|3ifDt^l)0i: 
LT, W08 8/0 7 5 4 3 <5 X ft t KF^^P-t 

/Hft{**<. WO96/4 0 9 2 1 i;li, t MHfcfct t h T Fft#£ 

-?^Xin;t hTF^y * v-i-Jimfcli, D I CicJHM:±lg$ 

T £ & o L ^ L ft *< b N -r $ X ^ / £ □ - ;u ft ft (i t h (c £ 
^TifjtiC&jgjftt ( rftjfftj U C<D 

fcfcx t h {c fctf 3 * x* J t n -^;u$tftCDg^0^fl<jffijjt 
ftJBB* ftT^&o fl|*M\ -7?Xft#£b Hc&^if- ht%mt I 
Tfti3i$ t h (c^tf*-^ xttftGD^MIBtiJt&M 
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XfcftKft LtMtS t bVL^V XfcW (HAMA) tt % jfoftlf 

/Co *©-oj6<. ifcf*©nrg«l# (V£«) tt*>£©vtfx*y * 
p-^i/ffiftjciij* U (CM) tijg^&b hiri^fCi 

*£7 $ y »£*J©Jfc**<£K«fcitil>LT*>*K fMicU© 

* ^£ft«fc*f * f 8 5 RTtltt*<* 5 (LoBuglio 

, A., F. £> Proc. Natl. Acad. Sci. USA, 86, 4220-4224, 1989) 0 

T£tr£ C ft .6 o :©JSi;fciiTli, -e^Xftft©^ 

b ffitttt^i^fl^Ccomplementari ty determining region; 
CDR) ©^£fc h^^®«lC^fiLT fflMj (reshaped) t h 

#><C. C DR^3tiLtU§7 L/- (FR) ©— gfJCD 
7 * y »E^J£v$ xiftfc0pT£ftttfr'& t r- BT£ft«fc£J|tf5 
ZfcK. ^ftb©h hSUtStlfcHHfifc t r-nrgffi#£ 
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R©^T*>£o C D R iiM*I§£7 ^ y ^ SS id <fc <0 tlT $5 >0 

b MHbfctftico^Tf^ $f>ic, Riechmann, L. £ Nature, 33 
2, 323-327, 19.88; Verhoeye, M. £ Sci ence, 239, 1534-1536, 199 
8; Kettleborough, C. A. Protein Bngng. , 4, 773-783, 1991; M 
aeda, H. , Human Antibodies and Hybridoma, 2, 124-134, 1991; 
Gorman, S. D. £ Proc. Natl. Acad. Sci. USA, 88, 4181-4185, 1991; 
Tempest, P. R. , Bio/Technoiogy, 9, 266-271, 1991; Co, M. S. £ 
Proc. Natl. Acad. Sci. USA, 88, 2869-2873, 1991; Cater, P. £>Pr 
oc. Natl. Acad. Sci. USA, 89, 4285-4289, 1992; Co, M. S. £>J. Immu 
nol., 148, 1149-1154, 1992; RO'Sato, K. , bCancer Res., 53, 
851-856, 1993£#JiCDC to 
fiE*© k h SHbftffi-Ctts ft ft ( F R) <D-BK 

»EW£W**«ffifcSt*-3$tf*a<T?* 4l6»W«Et8. C© 
ft ifett*® |H0h h IMbftffi£%Ig L fco f-ftfr 

HiOCDROiftii^ft^ft £ fc&fC&gttEg^© F R ( 
FR1-4) Colit, -oOFR^ffeUt^ x-^^-X± 
JC#£-T3^>}x£t;#©FR £*@|SItt©ffi^ t Kftft©FR£R& 

tii© F R£»iR U JUJCB* (shuffle) ts: ita^tto 
i^b h-SHb &&©#!!!£ It 9o 

c dr^k fr« v £t 

b hia#£*©7 ^ y»E?iJ«rW1-St MHbiaft£ffi£!Jt£ C £ 
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tt^t hCDR^tttU Mate J; 0 »^fe«JBItt*W Ltt: vwi 

Sato, K. Cancer Res., 53, 851-8 

56, 1993£#«R© C <h) o 
36 IH © M 5* 

« (V««) £ h h- &#©£#£« (Cll) 

II (L«) V<B«&tf*« (H«) V««©tt«lttfiliJEft**<h h 
£tf£{-#*i£ tlT^ £ fc h Hft (humanized) ffc# N »*t(*:©L«lR 

* fpm £ b <c , ±ie©£ift. #{;:*■© VfI&©8rJt£ a - y + 
fttfV£«©»rK-££t?L&XttH££3-- FtSDN 

^•^Ci^g^i^-^o #fgiJHM:3 f> ( c, t h T FIcft-TS b M 

S(Dic) rSiI^iits:H§fi<iitSo 
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T F K*tt4v>X«y ? p - tJVfcfc® b Hc&tf 3 *SJStt*< 
ffi«S ttTV* C £lcjife:s& U *fcx ff L ^ h hIMbffi 

{cKt^c L«V««iLT«, I£?iJ#-t 1 5fi$n57UI 

ie^j^^tr kc^tf £»tu lii cfi^i iriic/c n^© &©j&< 

(FR) 1 ~ 4 , b h T F -7 ? d - f-;l/{n:#: 

© urn vm&<Dmffi&-&i£ffim ( c d r) i~3^^i;. tnii; 

Si#:©HilVfl«©®rn-{cKt^o C D R 1 ~ 3 t L T « % Ztl? 

nie^j#-^ i 3 3~i 3 5t^$n^7^ ;itse?ij^^t^©*<f 

tfbftSo fc Mltfc<Z>H«V*tt©FR 1 & LTM\ 
HI Vffim F R 1 t ©ISlRltt/&< 4 0 %J^±© b h fctft F R 1 *<*tf 
btlx FR 2 i Ltlis XttftOHii Vi8F R 2 £©ffi|W|tt 
*<4 OXaiOt M)t#FR2^l^n, FR3iUli, ^7 
Xfc#©HJj|VMF R 3 £©*g|5|tt# 4 0 %j£(±© b hftftF R 
3 ft % F R 4 £ L T (i N T^xK^OHiV^liFR 4 <h 

oiapitt^ 4 o %h±© b i>aftFR4w&n«, 
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0£ L < MU t HaftOHiVS«OFRl HTtt, "7 7 X fit 
ft©H|iV£l«F R 1 £©*BI3tfej&< 5 0 %K±© t bfitft F R 1 # 
t>*lv FR2<hLT(i, 7 9 Xfitft©H|gVMF R 2 <b©*B 
15)^^7 0 %JBJ±® t Mfc#FR 2 j&<¥tfS>ftx FR3iLT(i, 
7") X fitft ©HijjV IMF R 3 i©fiFItt*< 6 5 %J£J±© t h fit ft 
FR3*^(fbtl, FR4iLTti, ■? 7 X fitft© H II V ft$ F R 
4 t<Dmm&i><B 0 %&±<Dt h fitft F R 4 b ft £ 0 lift ft 

tiffliLTtt, h ha#©H«V««OFRl iltli, hFfift 
L 3 9 1 3 0 btls FR 2 i Ltli, t h it ft L 3 9 1 3 0 

h t h fitft P 0 1 7 4 2 J; rj t h fitft© Z 8 0 8 4 4 btl 
x FR 3 iUli, t hK^L 3 9 1 3 0 , h hfiftZ 3 4 9 6 3 
. t htii^P 0 1 8 2 5 , thfitftM6 2 7 2 3 s t h fitft Z 8 0 
844. t hfitft L 0 4 3 4 5 , t b fit ft S 7 8 3 2 2 N h h fix ft 
Z 2 6 8 2 7 s h h fit ft U 95239 fcitfbb fitft L 0 3 1 4 7 
&&lf btl, FR4iLT(i, t h fitft L 3 9 1 3 0 & ft S 

O 

ift LUfliLtli, t h fitft© Hi! V£«© F R 1 iUli, 
fc h fit ft L 3 9 1 3 0 fr&lf £ft N FR2Ht(l, t h fitft L 3 
U3 0, fcit/h h fitft© Z 8 0 8 4 4 ri<^tf fen, FR3H 
T I* , t b fit ft Z 3 4 9 6 3 , t b fit ft M 6 2 7 2 3 & £ b h fit 
ft U 9 5 2 3 9 1)<mif FR4 tLTt h fitft L 3 9 1 3 0 # 

ii/bti^c $ L^^Ji LTte, t httftOHlVIlo 

FRl Htli, fc b fitft L 3 9 1 3 0 t> ft. F R 2 £ LT 

t b fitft L 3 9 1 3 0 j&<*tf £ft x FR3HT1^ t bfitft 
Z 3 4 9 6 3 fed: t b fitft U 9 5 2 3 9 *<^{f bti > FR4U 
T t b fitft L 3 9 1 3 0 &mif Z>tlZ> 0 

*|BH^ttx 7 1/-A7 - ^ii^of-f i LTK a b a 
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t ©$,£ (Kabat, B. A. £> , US Dept. Health and Human Services, 
US Government Printing Offices, 1991) iz X 6 o 

$ <s>K, *%Wtt. i£?"J#^ 30, 40, 42, 50, 52, 5 
8, 60, 64, 70, 72, 76, 78, 82, 8 4 tl£ 

i»fn^©7 ^ j wimmz&ti, t r-iut!n;#©H« v<si«©»rjt 

$ h K, #Sft93MU k htrt#© L« V1K$© F R 1 ~ 4 . Rtft 
MFfCJtt^v^X^; - ^;Hft(*:© L.il V£tt© C D R 1 
~3££fr, k hSffcfttt© L«|Vfi|«©»ffr»cH-t5 0 CDR1 

~ 3 £ lt&, ^-n-enge^js-t i 3 6-1 3 %-z&i$tiz>7 i j 

»E?U££fr t> ©*<$#■:> tt*o t Mfcft©L«V£8©FR 1 £ 
IT lis -7 *j XirCft© LiViiF R 1 «k©«^ttA< 4 0 %£1±<D 
k hffiftF R 1 rf^tf bft, F R 2 £ L-Tte, 7<77$i#0Lav 
HSF R 2 £©*g|H|tt^ 4 0 %&±© t bft&F R 2 * 5> *U 
F R 3 £ L T (i , v$ X fctft © L ft V {gift F R 3 £©*ll^tt# 4 0 
%£l±© t hffiftF R 3 ti<mif FRULTlis -??X$t& 
OL«VMFR4i©|^ttiM 0 %&±© k r-ffifcF R 4 

I < «, t>R#0LaiV««OFR 1 iUli, ^ X fet 
#©L«V0«F R 1 £©*g|o)te# 7 5%^±©h hfctftF R 1 
^tfbft, F R 2 £ L T (i , X titft© L II V jgigc F R 2 £ ©*B 
m&fr 8 0 %£1±<D k bft&F R 2 ^l^n, F R 3 £ LTli, 
V7Xta*OLiVI^FR 3£©*H|S|tt*<7 0%JK±©t hffift 
FR3^ftfb^ FR4£LTfi, T <^ X © L & V {R£ F R 
4 £©*B|S|te# 8 0 %J^±© t hlritt F R 4 j&<¥tf &n.So Mttlft 
ttfljd: LTte, fcHftftOLIVgiSKOFRltLm khftft 
Z 3 7 3 3 2 j&^tf £ft, F R 2 £ LTte, t hftftZ 3 7 3 3 2 
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45 J: Of fc bffi#X 9 3 6 2 5 j&<*tf &tl % FR3Htli, fc hft 
& Z 3 7 3 3 2 N t h ft ft S 6 8 6 9 9 <fc tf P 0 1 6 0 7 ifi&lf 
t>ftx F R 4 i Ltt r-ftftZ 3 7 3 3 2 b tl S 0 J^Cff 

SL^fliLTtt* thtt#OLiV®«OFRliLtli, fc h 
ttft Z 3 7 3 3 2 ^^tfbtlx F R 2 t Lt!i, t bftftX 9 3 6 
2 5#$tfbtK FR 3 d: Ltli N t h ftft S 6 8 6 9 9 \f Z> 
ft> F R 4 <fc LT h r-ffi#Z 3 7 3 3 2 tf&lf t> ft S e 

$£ic, *^Bj(i x 7L/-A7-niS^SfHTKaba 
t©M£(Kabat, B. A. £ „ US Dept. Health and Human Services, 
US Government Printing Offices, 1991) \z X £ 0 

$ S #3&Bj§ « % ie^iJS-t 9 3 , 9 9 , 1 0 1 s 1 0 7 Xte 1 

o 9 -e&sns 7 $ y KE?»j£#t»\ t bmittiLfc® Li v^«® 
®Hit:it^o c fttt <b L t a c r 4 t Fftfti 

*OFRl~4HTIi, ^ft^ft fc h-iitftL 3 9 1 3 0 (FR1 
) s fc httftL 3 9 1 3 0 ( F R 2 ) N h MS#Z 3 4 9 6 3 (F 
R3) £ fc h ft ft U 9 5 2 3 9 (F R 3 ) s t hftftL 3 9 1 
3 0 (FR4) t LtCDR 1 ~3 i Ltli^tlftl 

Kju#-t i 3 3 ~ i 3 5 tt$n^7 ^ ; mmm&st; b<Dfi<mif 

h ftft© L8C£«©»rJt££fr, bhTFI^tU MHbiaft 

OFR 1 ~4 i LTU, *ft*'ft fc hftfcZ 3 7 3 3 2 (FR1) 
s fc r-ffiftX 9 3 6 2 5 (F R 2 ) x fc hftftS 6 8 6 9 9 (F R 

l o 
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3) v b h ft ft Z 3 7 3 3 2 (FR4) &&©*>© ^ ^LTCDR 
1~3 iLT(UnfftS?(ft 1 3 6 ~ 1 3 8 ft & 7 i J 

#&BflkU it^E b blHktitft© LM&tf HM£^ti\ t 

MtZo b h IHb©fFM#& £ fcU HIS* fctt L Ift (!) ft IK R Ml « fit 
t^SCDR l~3©*fi£££;L3FR 1 ~4©^^^S«CK-r'S 
o ?Ut>%, ^FR^-o0$fiHT, "7 Xftftii &© F R £ 
«Htt©K^k hiaft© F R££»Sft U ^©FR£lt&g& ( 
shuffle) LT8f2®gtt*tt4 t h IHtftft ©M:£j£ 

TI*. *h (CDR) Rtf^&b Kiitfti 

l07l/-A7-?f| (FR) £Wlf£fti!gJI1££{£^£-t±-f.:^ 
&b hM4Ltaft©M#&lc;|o^T, 

( 1 ) § ft t i- Zftm^tt LTEfctt©* b hty^n-^i/ft 
ft & ffl ,H U 

(2) SulS (1) Ot; * o-^-;U^ftc)3©F R©7 S J 8£6£?iJ 

( 3 ) bu te ( 2 ) cfcits i mm® t h ttft® 4 mo f r ^mib 

(1) ©#b * n-^ffi#©ttj£*SF RKJ; 

m~© t b§Mfc£tft£fFl!! U 

(4) huIB (3) iCfc^Tftgi Lfc b hMttfcft©M^©*S£- 

tt x in: n © ± m m & £ «t> *n -t s ti ti & m s l . 

( 5 ) fijIE ( 3 ) i:fei»Tff!!Lfct h SHbttft*© i ~ 3 mo 

FR£, (2) tffll Lf: h h 6t ft © l*K ( 3 ) L tz *> © <h 

l l 
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( 6 ) gtrte ( 5 ) TftS! LfcS&-© h MHkftft^Hjie ( 3 ) -e 
mtzw-ot hmitftftt*. foment xitmm<D^. 

(7) file (6) T-«£ft/cb hMlfcirCftico^T, iu IS (3 
) ~ ( 6 ) (D&mZMMl, % LI 

( 8 ) ( 1 ) l:£in^k - ^/U£t& £ W\m<D : fc 

tkZm-fZ t MHfciattaqf *T95IH (3) ~ (6) ©M 

fttili\ *©Htt&tf L«© V£#©4#£© FRi;^U$bi:ffi 

ttj^^o ::fi^n/;b h i/t# &±is©ig ( 2 ) ©a»© t h 

tfc#i¥Kta;iTx ££>KIg (3) - (6) jjfra©«tt 
© H M V ft «© Iff X tt L « V ft # © Wtf £ = - 5 D N A K & 

-r &<> hh vfaoifrsc; l«i vn«©»rjt©7 $ y 

DNAiLTti. *ft-etlE?iJ#^ 9 Xii 1 5 T§ $ ft 6 £SE?>J 

DN Alegar £ 0 »HI*3-Kt5DNA4 LTtt«>LJdfEW# 
^9 -?£;**i5£gE7iJ££frk©j&<3Stf' £ft % ^Lll^n- Kt 
SDNAi LTteE?iJ#^ 1 5 tLSJfiSEyil^^tr *>©*<$ 
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m V«S«©«rtf£ a - KtSDNAIcMtS, H 01 V $1 1ft © Mr Jt £ 
^ - KtiDNAi LT(iSe?iJ#^- 29, 39, 4 1 , 49, 51 
, 57, 59, 63, 69, 7 1 , 75, 77, 8 1 Xtt8 3lri 

Kt5DNAiLTI4fi?ij#§9 9 8 , 1 0 0 , 1 0 
6 X« 1 0 8 T&£ns*2£E?iJ££tf &n*o 

$ «s> (d , BE , Se^iJ #-9 30, 40, 42, 50, 52, 5 

8, 60, 64, 70, 72, 76, 78, 8 2 X(i8 4Ti$tl 

^(DHIDN ACMtlio gDNAHTli, E*J#^ 2 9> 3 9 
, 41, 49, 51, 57, 59, 63, 69, 71, 75, 77 
, 8 lXii8 3 Tlt£ft£ l^-f *l^©i£SEyiJ£#tr h<DA<&lf £ 

tl £ o 

$ £tc, *^B^(i N »Ethfifttt#OL«*3-Kt4DNA 
$ b , * fg BJJ (i s #4f 9 3 , 9 9 , 1 0 1 , 1 0 7 X141 

o 9-e£$n*7syiftEyu£=i-K-rs, t h iHki/tft© LiD 

N A T£> a o M D N A t LTM:E?IJ#^ 9 2 , 9 8 , 1 0 0 , 1 0 
6 X(i 1 0 8 -e£$n-5iggE5>J££fr *>©*<$# £*l 5 o 

*^bj^ n Mie^-rn^© d n a * * - 
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if tt§t KTFlc*t-r.£*/5$tftX{it hlUbin;ft©S!!ii:£ 

& K K 6 o 



iit±. nm*t y/im*/ yftw, urn t tmit a /<- v 3 

>/L«l*y 5ffift % ft t>* H gj * ^ 5 / L H k bMit a'<-i? a > 

H 2 tt, ?/L&*/ vixft s Hit hffl-fk a - y a 

>/Ll+y 5 ft ft. fttf H8t*;< 7/L|h MHb a /<- i> 3 > 

H 3 tt N H«4M 7/Lii+^ 5 it ft, &CfH* k hi! -ft a 
3 y/hm fc h 3Ub a /<- y 3 >ftft©ttEI£&»tt£'Jttt Lfc 

H4li N trt — T F - v •> x^y ? o ft A T R - 5 % Hi 

hfflfb'<-$> a V attftO. k h T F Knt Z>**mtk$:ft.%lLtz 

b/Lil + y 5iftft, &t>*H«k hllk^'-^ 3 >b/LIIkhM 
3 > aiftftoStlSie^JStt^JtRLfcr? 7T?iS s 
EI 6 (4, Hi*y7/L« + ^Kft, H*t hS-fk^-a a > 
c / L m * y 7 ft ft , ft H « t hSft'<-*3>d/L«*y5 
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b/LIf ^t/tft, Hit mt'<-^ a > c / im* / virLft 
, Hit hIft'<-y3>d/La*y7^0, t h TFCJitt 

H 8 tt, Hi + ^ 5 / Ll^^ ^trEft, RJ/Hit hlftA'--? 
a > b / LI t hSUb/<- v> 3 > a ftft©, b MFi:j!}t§*« 

S> 3 > b fctft, &l/H|+^ 5/Lit h§Hk'<- v> 3 > c 

HI 0(1, H«*^7/L«l*>5in:ft> Hl*^7/L|t F 
§Hb'<- 5? a > biitft, RtfHi + ^/Lit h!Uk'<- s> s y 
cfitft©, t h T F ICJttS *fi]7£te©ifci££*-r ^5 7T'*5c 

01 Hi, H« + ^5/L«*^7tt#, H m t hWi it'< - : J a 
> b/ Lijj t hiHk'<- y 3 > b ftft, StfHl t hM-fb'<- i> 3 

0 1 2 « N H II 4- y 5 / L II * y 5 Jit ft , Hlb hSft'<-^g 
>b/Llt h SHfcy* — 3 > b trt«:. &tf HI! t M^a- 3 
>b/Lit hIlk^'-/ 3 > c Sift©, b hTFl:Jtt§*ftg 

mi 3 it, H|+^ 5 / Li^ + > 5 tit ft, HIS t hI!Mk'<- S> s 
yb/LMt tM4l'<- <J a y bffift, RCFHit hilk/<-y 3 
yd/LMt MBfli'<-5>B >bfctft©fc]IM£Stt£ik&Lfc;7* 

H 1 4 (;U Hffi+y ^ttft. Hi t h3Hk'<- i> 3 

>b/Lit hiUk^-v* 3 >bfitft, St/Hit hgft'<-5> s 
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>d/L*fc hffift/<-S> g >bffifc<ZK t MFi:^t5*f0g 
&*it®ltz?? 7T-£>£ 0 

B 1 5 14, Hi^> ^ t»t^ s Htt h Hft/< - s? 3 

> e /LB* t 7tiL&, Rtf Httk hijk/<-y a>e/LMth 
3Mb'<- i> a > b irtft©ffil£i££jgtt£lt« Lfc /7 7T& So 

El 6(4, Hi*^/Ll + > 5 ttl*s &t>*Hfj| b MHb'<- 
■^3 >e/Lll+y ^ftft©, t h T F Icft-T £ ^fO^tt-^Jt^ L 
fc 5 7 7? * 5 o 

El i 8 (4, nm*/ ?/Lm*/ Ro'Hit hift^'- 

^3 > g/LIt hfflfb><- i>- 3 > bfcttt©, t h T F ic^f-rs* 

HI 9 (4, H« + * ?/Lm*S 7fi^ H fij t h!Hb'<- v> s 
>b * 3 > bft#, RO'HIlt hSft'<-y 

3 >d 3/LIt HSfb'<-i> 3 >bffi#©KjR*S£gtt£Jfc|fcL 
fz 9' v 7 T* 4> -5 o 

EI 2 0 W\ HSi + y^/Ltt*^ H IS b hIMb'<- ? s 

>b 3/Lib hs^b/<-y 3 >btt#. Rvnmt bmit'<-v 

s > d 3 / LIS t MHb'<- 5> 3 > b ftftcD, b b T F C^t^cfi 
ftffitt£ibtt Lfc*'? 7T?** 0 

H 2 1 (4, Hl+y 5/L«*/ H|g b hffl-ffc/<- i? 3 

>i/L«*>5JA«:, Ry'Hit h 3Ub'< - 5> a > j / L II * ^ 

B2 2 (4, um** ?/Lm*s Hit hsub'<- * 3 

> i /Lm b MHb'<- * 3 >bftft> S(/H|t hSHb'<- ^ a 
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> j / Lit tm4k'<- V 3 >bffift©fclIM&£&£J£&Lfc^ 
5 7 T %> o 

EI 2 3 (4 > H«*^/La*y7tt{j!, H II t h SUt '< - v> a 

y i/Li + >7$tft, &t>*Hn t \>m<t'<- v a > j /Lm*t 

via&©, t h T F K#**+fDigtt*JfcK Lit 7y 7i?*5, 

>b/Lik Hft'<-y 3 >btt{*s Hit FHt^'-y 3 > i 
/Lit hSlb<-y 3 > b trt^. RtfHUt MUfc><-* 3 > j 
/Lit h§Hb'<- v 3 > bftft®, t hTF{c*ffS*fngtt* 

12 5 ttx nm* t v /Lm* / H* + >5/L«t h 

SMb'<- V s 3 > b 1 ftft, &i;H«*^ hiHfcA-- ^ 3 

S2 6(4, H^ + ^ y/Lm*/ H® + ^5/Llti> 

§Hb'<- y 3 > b 1 ft ft, RtfH«*y y /Lm t hSNb'<-^ 3 

o 

El 2 7(4, Hi + /7/Li+^7^^, HatHltA-V 3 
>b/Llt Mlh^- 3 >b 2 K#0ftliji&&&te£iti8i L/c 

/77fi5o 

12 8(4, Hi+y 7/Li + > 7ftft, H«b hfflft'*-* B 

> i/Llt l>§Hb'<- 3 > b irCft, HIS t bMlfc^- 3 > b 
/LIB h hiHb'<- V s > b ftft, St>'Hi h hIHb'<- ^ 3 > b 
/Lit hlHb^-^s >b 2titfr©, t MFI^ta^lflgi 

El 2 9 (4, HII+ / y /Lm*S y ft ft. Hilt hMft'<-v> 3 
>i/L«t haft><-i?a>bl trtft, & t>* H II t bSMb'<- * 
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a>i/Lih MBUt'<- 7 b 7 b 2 ta{*©in:IlSo^tt^-lt^L 

0 3 0 ii. H|S*y VLl+y ^irCft, HISt 3 
7 i /Li t h SHb'<- 7 3 7 b ftft, HISt bl!Mb'<- ^ 3 > i 
/Lit hiHb'<- 7 3 7 b 1 fctfts S.CFHIS t h£Hb'<- 7 3 7 
i / LIS h Hft^'-^ 3 7 b 2 £t#© N h h T F IC^t-S^fDS 

EI 3 1 (i, H«*^5/L<B*^5$t#x Hit H^^'-^g 
7 b/LHh h 3Hb'<- 7 3 7 b itftx HIS h h3Hb'<- 7 3 7 i 
/Lit hllt/<-^ 3 7bt/t#, SlKHISt hHk^'-^a 7 i 
/LIS t h3Hb'<- 7 3 7 b 2 ftft©taIj|Cii&£Stt£ib3£L/c^ 

i3 2 (± N Hi^^ VL| + ^ 5 {aft, HISt MHb'<-7 s 

> b/LIS t Mjb/<-y 3 y but HISt 3 7 i 
/LISt hiHb'<-7 3 7b£tft, RO'HISt h3Ufc'<-7 3 7 i 
/LIS t hSHb'<- 7 a 7 b 2 itft©, t HF ic^-T-S^WStt 

(TFffl7r^-Xa ££[!l»7£tt) £ Lb R L ^ 5 7 7? * 6 0 
m 3 3 fcU H«*y 7/L|+^ HIS t hffl<fc/<- -7 3 

> b / LIS t h mib'<- 7 3 y b tftfcs HIS t hSHb'<- 7 3 7 i 
/List hM4b'<- 5? a > bffiftu RUHmt Mft/<-i; a > i 
/LISt h IMb'<- 7 3 7 b 2 t/t#®, t h T F {c^^-S^foStt 

12 3 4 tt, HIS*/ 5/LIS*/ ytfifc, HISt biHb'<- -7 3 
>b/Lit hSUb'<- 7 g >bt(^, HISt MHb'<-7 g 7 i 
/LISt hlHb'<-7 g 7bi/tfts S^Hit HSfb'<-*7 3 7 i 
/ Lt§ t h3Hb'< - 7 3 7 b 2 ftft©. t h T F «t 
(TFOKttfftKBEiFStt) * Jt& L fc ? 5 7 t? * 5 0 
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y b/LIS t hSHb'<- 3 > b irtft, HII h hIHb'<- 3 y i 
/hm t hlMb'<- * 3 > bfctft. Hijt b hUt^-y 3 > i / L 
ft t MHb'<- a > b 2 trC^©#S^^T'MS I fc b h T F^© 



1. h h TFIcJtt^T^Xty ? n - ^-;l/$t#:©fP^ 
T F K %t & "7 ^ X * J t o - -f- (i N ftjjjl T'ftm L fcliitl 

tz 0 u F-7(D^ >J W»TF £©i££t|{d 

T F M¥t%immW J 8 2 ^ffl^fcC e 1 1 -EL I S AT'> TFIC 

z>tpmmtemmmxm=? (Fa c t o r x : fx) ©stt-fb 

{-*ri-^Pl«Stt^^^(r L/cS'J^mT^-o tzo fOgf s TF/ 
Vila &£&© FXgift^a( ffiftSftft 6 S£g£*3/N 

( l ) ft 15© SB $i! 

l»©^Si:ffll^TFiU(i, ft^^.D N A&Xiifb^&Jjfc 
f-i *)«!!! L/;T F©7 $ V »E?iJ©-»©^^f- h\ Xlit M£ 
SafcOTFtt^Stf&nSo fllittf. I t o £©#& (I to T. 
£ J.Biochem. 114, 691-696, 1993) |;$ Ctff^ftSS! L t t hj§ 
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ibtlfck MFIi, 7^ a /<> h £jR^LttJSl£ LTffl^So 

(2) ft-!g&tf2fi;&g£M©M 

±E© J: 9 ic LTi# ZfttzfcmZft t hnilLSjtl, x. t x 

v ^ -y K -tf;U N -\>¥, t V £<D lift IZ& 

^ffllSiLTIi, fl$M!IS. U >^fj5«s * $ ifa ifcffl IS b ft 

lESfc*K 0. l~10 0jt£g*<ffl^&nSo 
( 3 ) itM©^ 

So 

&&&&©#&£ LT(±, aftftflK MA-tfE I A (^>if A 
-f A V 7 y Hr -f ) N RIA (7^U;77t^) , ELISA 
(S^iiftd' A7 V;K> fTy-ir-f) H^tf ft & 0 

( 4 ) Mit^ 

5 -y K t h^i'I*©»^il:i*L, Sit i<-^CA4 
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<&WLs *M&<z>W;mT*ttMftm® (mum a Tmm r^wv 

&o 8 -71f ^7- v»tt«c*<ffll^n. d©«Ua«ctt N 

^SLx t#*t>f>«75;^f "Ji"f (HAT) Jg 

tti ic£ & ^ & © T* * S o 

= x d - ^Ifflfl&Mu UEte&ftl©*!* omifeft, Willi, P3 (P3x6 
3Ag8. 653) (J. Immunol. , 123, 1548-1550, 1979), P3x63Ag8. 1 (Cur 
rent Topics in Micro biology and Immunology, 81, 1-7, 1978), 
NS-1 (Kohler, G. and Mi 1 s tei n, C. , Eur. J. Immunol. 6, 511-51 
9, 1976), MPC-11 (Margulies, D. H. Cell, 8, 405-415, 1976), S 
P2/0 (Shulman, M. ^Nature, 276, 269-270, 1978), F0 (de St.C 
roth, S. F. t> J. Immunol. Methods, 35, 1-21, 1980), S194 (Trowbr 
ide, I.S., J.Bxp. Med. , 148, 313-323, 1978), R210 (GGalfre, G 
. ^Nature, 277, 131-133, 1979) ^jo< ffig JC ftffl $ tl £ 0 

tl^S«^«^ta 0 bft£W$l£ P B S % DMEM, RPM 

ii64o mcoisnxtemffimizmmi. xf- > u x ^ - y -> 

fflHIi&Bl^ti, MEMs DMEM, RPMI 1 M0 J&ifett <!: ©» 

«a « is « = xd - ^m^t^m^m^t^, 

it 1 : 1 - 1 : 1 0 T?i&£{jg:iaiJ©#£Ts 3 0 - 3 7 °C T? 1 ~ 1 
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tilz tt % ^z^fti 1 * 1, 000-6, 0 0 0 © # y if b > / U a 
-/K # U k'-^T^n -^Xti-i? > *W -f ;l/X^ if o it & {jg M 

£ So 

* 7 * n y K-^OllRIi, © 

fflj£»*ia*^t>-frTff , 5 C i*<tfj*S 0 fll*.^ C e 1 1 - E L 
I S AO r £ £$tHfSMl5£m^ F a c t o r Xagft^fgli 

LtzT f 4»*n«ttaiJi£&, M8£M«?£MJ5£&© r <t £#*ng 

4 ; W^'J K-T*»lt5. C cd J; 9 Jc LT, 0f|/tii\ ATR- 
2. ATR-3, ATR-4, A T R — 5 N ATR-7fcJ:a'AT 

Z. t i)< tb * s o 

( 6 ) t;^D - t;i/K#©SK 
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&^t(;u 'W r y k - v £• i o ~ 2 o %<y 

lil^WRPMI 1 6 4 Oigife, DMEMigJfe, X (i M ifli Tit *fc # 

oK/M^ft^**-?, am?n$3 i°c, 5%c 

O , ft ft) 7? 2 ~ 1 4 B HQ** U *©«ft±?S^ t»*t#*W#t 

2. b FTFi:»tS7^*;) p - j-j\,m&<D a - K 

( i ) mRNACll 
t h T F C *f "T £ -7 X t y * d - ± © H m £ «fc L IS V 

fligc £ 3 - Ft5DNAC^ci-->^$ft9/:fe, E] «K £ ft /c ^ 
-i"7'J K-7^bfi^IO^ftx Wa-tf^T- v> >-fi«£j£ (Chir 
gwin, J.M. t> N Biochemistry, (1979), 18, 5294-5299). AGPC& ( 
Chomczynski, P&C1987), 162, 156-159) 9 ic «k <0 £ R N A 
L. mRNA Purification Kit (Pharmacia Biotech) Jd & # $ ft tz it 
»J =f ( d T) - - x x^>^5Af l:J:f)raRNA^ii 

^"<2)o £tz, QuickPrep mRNA Purification Kit (Pharmacia Biote 
ch) £ffl^*C£KJ:{K 4RN AOaUi»flF4gf mRNA 

( i i ) c D N AOiESK&tfJUi 
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±E ( i ) tifcmRNA^b, Ifellf ^Il'TLlR^'H 
i©VS«Cfcy 6 c D N A£-£-n-eft£fi£-r<So cDNA©^)S 
0 1 i go-dT7^7-XIU|C L < (i H IK C ffi 

mt^-i -7 ] ) y^XtZM^te-fyJ-?- (W;Uf * v hgstf © c 

cDNA^figg^ti, MlSm R N A <h 7*5 -f v - t U M 

&W-Bm®&& TT^lJ^d' 5 2°CT*3 0 #©£j£;£fr 9 o 

cDNA©i|fili, LmRVHmt h iZ 5 ' -Ampli FINDER RACE 
kit (CLONTECHft) *ffl^fc5* -RACE &(Frohman, M. A. Proc. N 
atl.Acad. USA 85, 8998-9002, 1988, Belyavsky, A. ^Nucleic Ac 
ids Res. 17, 2919-2932, 1989) PCR ( # U > 5 - #31 

c D N A ©ffiiftfc cDNA adapter U HIJ Vfl 

R[/LiVf i©|fK*^3 - Ft^DNA (ET> L U V £g US © Blr 
jt£n- KtSDNA^ rLUVfl^ODNAj Xte TL^V^^ 
*a-Kt«DNAj t BSIB-r S C i * S (HI|Vi^iii:oO 
TfcRfll) ) i:o^TPCR^fT?o 

H«Vffi«0DNA*l|fit5fci6O^7'f7-iLt, W^ltf 
5 ' 4 -?-{Cfi4- y h- $s ft ©Adapter primer It 3 ' - #J 

^7-f7-i;tt7^Xfi{t:OHi^^|MHC - G 1 ^H?- 
(E?IJ#^1) (ATR-2, ATR-3, A T R - 4 £ J: A T 
R - 5 ) ( C r 1 £>£^fiMHC-G 2 a7 , 7'(7- (E^J 

#^2) (ATR - 7 A T R - 8 ) (C r 2 a ftg) (S.T.J 

ones£, Biotechnology, 9, 88, 1991) I* £ C £ j&<Hi$fc £ 
fc, L«Vft#<DDN A*J»t§*.5fci&©75>f LT, n*. 

\i 5 ' -fjy 5 -T -7- (C Ji* -y h ^©Adapter- primer It 3 ' - 
ffiijy^ -f ^ -fcte "7 * Xffiflc© LIS /c (C /efttt) 7*7 
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(i i i) DN A t>'£»8e?ij©&£ 

DN ACffiMii, 7 x y - ;U&r>* * o u A^ffitBt* & MJ. S 
ambrook, et al. "Molecular Cloning", Cold Spring Harbor Labo 
ratory Press, 1989) , rfJSS©*-y h ($J X. (i'GENBCLEAN II; B 101 
01) Zm^Tftfrtl&o DNAtKfr^^^t^/c^O^^^-DN 
Alcli^ttCfcO PUC19. Bluescript^Q ^ffit^a^ 

t>j IB D N A £ ±IS ^ ? * - D N A £ £ , © 7 - a > * 
v h (^MSSD £ffl^TjH££ti:s Hagl/t^? * -£H£o Kin 
^ if b tl £ ;L ^ * * - £ * fll g J M 1 0 8 3 >tff>Hr^ ( 
- -y # > ^- >) ^(C^A Lfc&T > tf 5/ 'J n^-^^fe 
U SSffl^SlcIo'^t^^ ^-DN A^lSt^ O. Sambrook, e 
t al. "Molecular Cloning", Cold Spring Harbor Laboratory Pre 
ss, 1989) o SWitSDNAOttSEJijtt, ±ie^^^-DNA 

tk%ir %> (J. Sambrook, et al. "Molecular Cloning", Cold Spring 
Harbor Laboratory Press, 1989) 0 # IS W T? li N &W}i&&W.m&: 
til (DNA Sequencer 373A, Perk i n-Elmer) ^ffll^Ci^fl 

( i v) mm&&%$m cc dr) 

©*Jt«s^cs«tt*# lt^So ttet>%, znem o©7 
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l/-A7-^f« (FR) SB£j&<, 3 o©j@ nT£ft« N -rttfe-feffi 
(CDR) (cJ;»jjg*£3ftT^So FR©7; ytffi 
WttifcK«lJ:<«ff*nT^4^ CDRfi*07;;tB 
yiJ®S*ttttffitoTi(Sl> (Kabat, B. A. ^ TSequence of Proteins 
of Immunological Interestj US Dept. Health and Human Servic 
es, 1983) o 

BUlE 4 m<0 F R©£ < ©«£tt N j8 - v- r-$i££ i «9 , £©i& 
*3iOCDR.Ii;l/-y*jgiStSo CDRIi, & £ i§£ tc (3 £ - 
•>- h *f i£©-SI$£JgJj£-r 6 :H*So tot, 3|OCDRIi 
F R {C J; T*BSfc£#WK:#ff ICitt^ttKfcftttS ft, t LTF 
R«****tt*-ffitt© 3ii©CDRi*(cttJI|*^gl5fe^^^^-So 

;Uffifc©5T£1B«©7S 7 ^ie^J^K a b a t h ic «fc <9 fP^Jt $ ft ^ 
Kf*07 ; ;tE?iJ©f-^"<-7 ( r Sequence of Proteins of 
Immunological Interestj US Dept. Health and Human Services, 
1983) iz&Xii&X. C t *) C D RM£!.t/> 

C D Rft«©E7iJtt, t hSfl:ift#£fis« LtzfcK h HFi:^ 

33-1 3 8©&CDRXliie?iJ#-5§-l 39-1 4 1, 1 43-1 
4 4, 1 4 5-1 4 7 R 1 4 9-1 5 0 © V ft # 4 1 © & C D R <® 

# <!: © H PI *< 9 0-10 0 %©@E?iJ-<?£> § & ©*<$# 

* l < (i, fflisitt^ 9 5 ~ i o o %©i2?ij-?& & feoi^if f>ns 

o $ & ic If * L < ti x ffi fSJtt *< 9 8 ~ 1 0 0 % © Win X & & © 

£ If h ft § o 

3. +y 5ffi#©3&S^* ^-©ftK 
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H««co^Ttt rt FHiJ O «fc 9 fcm&sElf- S d t 5. ) Rtf 
H«Vfi(«*a-Kt5DNA»rfr*<? P--^$tltlf^ £ ft 

M0f£gf<? ^ - + (c-TT'lc^|Et S bh«:«:Ci**3-Ft 

s ae^ij tcaiiss-r s c i s 0 ^ u - y\t^ntz 

c D N A IC v «5 X U -^-K?iJ&tfV£Iii@e?iJ£ t hit ft 
C£f igc£ n - K-*-5£*JK:a*£ Lfcfc. t ?L 8 <B US » 31 ^ * * - ic 

Ji#©L«C««©feO(!:t5Ct*<-Cl % W^tfb hHiOfccD 
lcol>tliC r 1 > Cr2, Cr3XliCr4, R(/Li©l)(Oi; 

d * - ^ - ^ © CT i § 56S*!liI<S« «c «fc S flu © i t? v x L fli 
VM&tft KiCM^3- Ft§DNA^tW-©|gS^ 
H - W0 9 4 / 1 1 5 2 3 #M) ^f^H!t5o ^ id . 

ftU * L T 3£8S $ ft mm £ 4 > - b* h a X 1* > - t* tfT 

%mi-c** vfowzmiatz wo 9 1/1 6 9 2 8 # 
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BS) 0 m-Vftm^t *-tC« N I g G 1 * - N 

5KG1 ( V) &t>* I g G 4 k W.in.fc%m< ? 9 - N 5 K G 4 P £ 

( i ) ^Jt^HiJ©^^ 

«S« HTIi, WilfCr K Cr2, C r 3 X (3 C r 4 £#a<3& 
ff b ft £ o 

ClAtSCi/: 0,.PCRftiaORcDNA ic M % & i& S K ?ij 
^#At^ C ££<t±J*<5 0 Wz.tfs gcDNA®5' -^SSKigS 

/;J6HcDNA©lite3 K vSBuicK o z a k 3 > -fe >ifxg£JiJ ( 
Kozak, M.et al., J.Mol.Biol., 196, 947-950, 1987) &1it%>& 
0 fcfftff L£ P C R7? -< v-, &t>\ lcDNA©3' -*JS(C 

CHTiHL/;7-)7HiVi«^3-FtacDNA^I§ 

^ (Cr USIWiCr 4) - Kt-SDNA^^t'+y 7H« 

(i i) +^ JfcWLmK&S:^ - h'ti c DNA^tt^I^^ 

y ft ft© Lm%m<? ? -tt. 7<)XLfi|V««43-Kt 
ScDNA^, t Ha#OL*C«**3- KtSDNA^ttTil 
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mmtLxte, mitten* c a «ttj&<$sy t>ft£ 0 

{cab/c «9 , PCR&lcj;*K £ c D N A Kig^ 
#At5:i^iU*5, 0>Jx.tf. icDNA©5' 
WR»*©RHE*J*W"*'<5 <fc o (c N * LTfe¥^^^ck < 1*5 
*6©K o z a k a V4r yf-xE?i|£W^£<fc 9 Kl£ff L£ P C R7 6 
7^7-, &. t>\ 3' -5fc«fc«^ttS«J|!B»*©K»E*J£W1-.5 
«fc r> fctftff LfcPCRy7-f7-4ffl^TPCR*jT?:i?x d 
n&aStt^SETiJfcKc DNAi:|At5o 

LTiILfc7^LlVil^3- Kt5c'DNA*il 

« ( C /c ) ^a-KtSDNA^^t + ^LiM^^- 
( 1 ) t h Pitt®* 

thMtt£/tft£fP$!»-r6/ca6fc^ -7 *7 x * y ? p - -t frfcfo® F 
R t t hftftcDF R «k © R3 ft l^ffi HtttfSfc t 5 C (t #S 2 L ^ 
o Sot, vfxjjit MFt; ^ a -^;l/iftft©H^&C>'L$8© 
V{g«£. Data B a n k ^T$jt*<$Hj§ £ ftT £ "T ^ 
T©gE*D!a#© ViS«tJttt-rSo *fc, I5| ^ tc K a b a t £ K «fc 
^ ftft©FR©fi$, T^^CffilHIttflCioT^S^n/ch 
hia^O-f-y ^;P-7°(HSG: Human subgroup) (Kabat, E. A. b * US D 
ep. Health and Human Services, US Government Printing Office 
s, 1991)<h©ittj:£fT9o 

t h HIS V^#©lg&W: % KabatbiaSHSG^lia!) 
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> h s g i -uuzftm? s z. t&&%, mm. w xtt t h t 

F * J >7 a -:l-;Uin;# A T R - 5 <DHm Vgi«, HSGI03V 
-t? > If X IB?iJ £ 6 7 . 8 % O * * d -J - & £ o -2r > h h L IS 
/ciVIilis Kabatbia^HSG^ilU^ HSGI- 

^S#A T R - 5 © L M /c V M (2 . HSG I <D=i>-tr>^XlB 

^tli, b hiHbVfMOCDROM^ckO-lkiOv^xfct 
ft © If it IC £ o § /c&ic. CD R££i$LT^<5 v<}X£t#©V 

®#© FR0-gi©7u s?se?ij£ t h vm© FR^fflt-sif 

&1)<$)Z>o LfrLt£l)<Z>, ■? ? XtiLfrCDV ffimr R©<!;©7 ^ J & 
£b h inl ft V fil i|£ © F R{C^^jt"^"^§^(coV^T{i> -£©&BiJ^ 
tt<^o ftoT, C D R®m%.Z&Wt S tziblC&m®7 i JMZ® 

b h£tft£*©7 ^ y ^ie^iJi-ra/c^JC. C D R©£ft*3f 

&tz#>iz&mtemm<D f r (fri~o ^co^ ^ ^r^ - 

oCFR^IftiUs x- X±(C??^Ef 57^ttf*©F 
RiHPltt©S^t htiiWVF RZ&mitzo £tTi:^/^o- 
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1 



FRO No 7Hv v a >No 


v£ 7. {it ft H IS V £1$ © 

-en-ettcDFRi © * * d 

* - (%) 




HUFRl L39130 


53. 0 


110 


H^FR2 L39130 


92. 9 


111 


P01742 


71. 4 


112 


Z80844 


78. 6 


113 


HHFR3 L39130 


62. 5 


114 


Z34963 


71. 9 


115 


P01825 


53. 1 


116 


M62723 


68. 8 


117 


Z80844 


68. 8 


118 


L04345 


65. 6 


119 


S78322 


75. 0 


120 


Z26827 


56. 3 


121 


U95239 


65. 6 


122 


L03147 


65. 6 


123 


HHFR4 L39130 


90. 9 


124 
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r K v/j IN 0 


/ y 1! 7 ^ 3 «^N0 


— t r*7 T "hi* /4- T T 7" ATS 4dfr /r\ 

-etl-^tlOFRi © * * u 


3CT -TTll ttt- C3 

m n w 




7Q7000 
L 0 (OtJ6 


7 Q 9 
f 0. 0 


IOC 


T R R ? 
j-f 3?w rut 


7Q7QQ9 
i/O f OOl 


on n 
oU. U 


1 oc 






oU. U 






X93625 

i I w w V \J 


80 0 


160 


L IS FR3 


Z37332 


71. 9 


129 




S68699 


75. 0 


130 




P01607 


71. 9 


131 


LHFR4 


Z37332 


90. 0 


132 



(2) t hffiftifctt Vfg#£ 3 - K-rSDNAO&ff 
So tfcs F R shu f f 1 e K ^ T (i , * ft fti © F R JC fe 

*HBJi;fcotli, * y * a -i-;Hrt# A T R-5i;MLtii, 

-&sfc©*£^£. FR 2 l:ol^tli3ii, FR 3i:o^Tlil 
0 «0© t bftft V««F R£:l#! Lfco LfllJCo^Ttts v^X 
frttt L&V®££#£&F Ri©*t n S> F R 
2 i:oUTIi 3 FR 3 icol^tli 3 li® k h ft ft V£l^ F 

a > a : ver. a) t IT, v^X^-y^n-^yuftftATR 
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- 5 © h «*> «fc # l m v mm t * n ?ti * * p v - © ^ h h 

H$fc<fctf LUVfl^L 3 9 1 3 0 t Z 3 7 3 3 2 £ « * «5 * # 
tb#£o :nt»0h h£Uttit#£ftS!!t- 5teSfc*K FR shuffled 

f$l«g£^ ISIS SB 3*a<tB*£o d 9 f - 6 C <h (3 J; £ % ^ 

0»J*-tf t MjhHiCD R 1 ©#j|&&& E c o T 2 2 I EMft 
x C D R 2 ©$dlKl£&B a 1 I C D R 3 © ft] PS 8£ H N c 

o I ISMftfcitfF R 3 ©S«IPB1*£X h o I fSMft, 0iJ;Ltf t 
FiiUiCDR 1 ©frjPgUSt A fill C D R 2 ©#J 

Pgg£^ S p e I C D R 3 <bVimMM. P s t I 

F R 3 ©J&IPB&& A c c I I I So 

C © «fc -5 {CIS If- L tz'<- ! J 3 >a^Si;LTs ZtlZ'ti® FRi: 
o^TFR shuffle^lTl>, pjTH © £ tt * W t 5 t h IHt ft ft £ ft £!! 

(3) t MUfc«;{*V£«©»rfr©ftSl 
#fSBJ©b Hftaftli, Ktrt#©CfBJgL SO'VfI«©FR*< 

hf/t#©D N AWJttfA^WI&tt PCRSia^CDR-^ 
>^i^tfn5#SJc<fcf3ft$!!^-Sdi36<-i?§4„ rcD 
R-^77f^V/j t tt > 7-)Xfi*OCDR^3 - KtSDN 
AWrJt^MU cn^^Mi^Sk h Jfi;#© C D R £ Attfc*. 5 

x-^-JUcSl^ttT^SttSE^JfcD N A£j*«T?£fifc U 
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7 $ J mmm&Mfc^ Rabat, B. A. t> ©fR£ (US Dep. Health and 
Human Services, US Government Printing Offices, 1991) Lt^ 

T^6o C©i£SI2?iJ£DN A^«T^SEU P C R ft K J; fc 

( i ) t MMkHM V««* 3 - Kf S D NA&tf^I^^ * -© 
ft* 

5-3 - K^£DNA©£t£S@e?iJ£DNA£j£$T£j&U PCR 
ft J: 9 5 £ £ til * S 0 01 x. tt\ 7^it MF^y? 

P-^-yUtrt^A T R - 5 © H IS V *1 if& £ *g |e)& (**n i?-) 
*tt4L 3 9 1 3 0 £ t hSUfcHS V®«'< - i? a > "a" it 
XftUtZ C <b#tH*So b MjtHiV®«A' - .;; 3 y - a " £ 
ftfitS fc&fctt, IB ?ij#-f 2 2 ~ 2 eK^S*©"??^ 

1E?iJ#^ 2 7, 2 8{C^-T2*©^.g|57 e 5'('^-(C^^T 

CDR-^77f^ ^^^7-hR5Hv 1 S (EflJS-t 2 
2) \ hR5Hv2S (E?lJ#-t 2-3 ) &tfhR5Hv4S (ffi^J 
tf 2 4) ft-i? >XD N A8e?iJ£W f UCDR/57fO 
/7"^7-hR5Hv3A (S23«^ 2 5 ) £t>'h R 5 H v 5 A 
(S£?iJ#^2 6) «7>ftyxDNAK?iJ^tU f Lr-ttlf 

n:/? *r v-©m«bic i 8 - 3 5 b p (Dfaffifimmzft-t 6o h r 

5Hv 1 SliKo z ak3>-ir>-9-xie^i| (Kozak, M, ^ J.Mol. 
Biol. 196, 947-950, 1987) UiC/Sa 1 I ttfttftt £ 5 «fc 9 
K s t/;hR5Hv5AliNhe I S»«&*tt5 < t^ icffctf-?- 
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60 * tzM7v 4 -7- h R 5 H v P r S (E*]*-f 2 7 )• Rtf h 
R 5 H v P r A (EflJS^- 2 8) IJCDR/57f >?zfy << v 
— h R 5 H v 1 SXtfhR5Hv5Ai*tnv?-*|tio 

PCRft^ffl^t, 5*©y^ v-£7-b > 7 U ^-tt^^fiO 
cDNA^IU $&teflW75>fv-&;!iQ*.DNA©iifi£fr-3 
,' PCRj*iaS7t>^'Jitt, hR5HvlS. hR5Hv2 
h R 5 H v 4 S . hR5Hv 3 A&C/h R 5 H v 5 Ai^f© 
*Bf$ttS2?"JK «fc »} 7- - »J L> SS£g© b MHbHIIViM© 

b hHt(*HttC1!Ktttt£ft<2) b h H«CS8?*4: ti)<l?%, 
IPIitfthHiCr U C r 2 N C 7 3 X 1* C 7 4 * m S C £ 

MsB©<fc 9 £ Ltil Lfc h HftK#H«SVSi«©DNAtt, 
£ic©b hi/tftHgJ W/Ltfb hHiCft«IC 7 1 ttzteC 

tSDNAiillSLv fc HHftH«V««&tf t hHiCffiSOD 
N A^^OHI^^ * -£ft0St£o 

( i i ) h hSftL«Vfl|«*3-KtS D N A RtfffeS* * * - 

b hIftL!Vi«^3- KtSDNAOiilSffiJll^DNA^jS 
^T&J&U PCRffii:J;0*it5Ci*<m*5. 0Jx.te\ t •> 
X trt b HFt;^D-t;l/fi#ATR-5 O L 13 V t M 

(**D5>-) ^Wt^Z 3 7 3 3 2 ^t hS-fkL*V<S«/< 
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-5>« > "a" £ LTf^M-t-S d i*<tb*So 

t hSNbL«[ VI^<- it a y "a" ZftUt afcJ&fctt, CD 
R-/57f< >r^7>f7-h 5 Lv 1 S (EM #-t 8 5) & 
h 5 L v 4 S (EM#"t 8 6) -fe > X D N A EM £ , CDR/7 
7f^>/^7'f7-h5Lv2A (EMtf 8 7), h 5 L v 3 
A (ffi?iJif 8 8) K^h5Lv5A (EJlJif 8 9 ) Ii7>f -b 
>X D N AE5iJ*t 5 ^ v-©M^tc 2 0 b p ©tali ft E 

m&^-frZo 7*7'f7-h5Lv 1 SB, Koz aknv-trvtx 
EM (Kozak, M, J.Mol.Biol. 196, 947-950, 1987) is&tfffl 

mmmB g i i i msb&^-wi*-* j:9ic N ifchuvs ami 

p 1 I 8tt8tt££-*-S <fc 9 Miff S„ 
^-h5LvS (EWtf 9 0 ) ft h 5 L v A (EJijf^ 9 1 
) liCDR/777^/7 , 7'f7-h5Lvl S&t>*h5Lv5 
Ai^tP^-^ft*. 

t h&tttH«V«tt£ra*K. PCRtt*ffl^Ts 5*©77>f 

Mi t h l m c a <?> c k zmif h d t a*-? § § o 

ffftB©J; 9 JC LTiiU t hSNfcffift L«V«g#©D N A M\ 
ffiE© t bftftLgg C£I^ N flxHTb h LIIC /c ^ C A £ft© k<D 
tmtg+& d «h*<T*§ So iS<I«R|*l?|iiLfc^ xy/N> 

£f£5tf|ilj #»£!«© t> iT' t hLl/clg 
C<H«*3- KtSDNAil^L, b h SHt L # V fig^ft t h 

8ffE© <fc -5 \z. LT> t hMfcft©VM®rtt#<ftS!!£ftTk. 
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mitHmtom&iatiitizx*) cos - 7 ©ritiai§-ei6i 

( i i i ) t hM4bftft©HfI&C/LljtViS$0PR shuffle 
4bi>tft£C 0 S - 7 <DZt ZMMmm-Z-M&lz.MZlZit, titHM 

#$&HJj#tex t hMftH&Rtf L«Vft#©&F R£fll& shuff 
lef--5 d <!: id <fc 0 , d ©F«g®£$&-t S*tf<HJ3feSo F R CD shuff 
leKffl^Sb hiaftJi, I#Of-^-Xj: «3 3 iR if £ # rt< Hi * 
ijRLfchHjt#OFRIi, f-^^-xtBJt)^i:^ot^ 
5«L36BEyiJ**^ % DN A&j£*K«fc £ ti<m*5 B C 

©»x Mfe© £ 9 «c, C D R fc L < « F Rfc&tt Lfc#JIB»*Ig» 
eeyiJ^ftAPl-S C £ KJ; «5 % ±ter^^L^h b Mlbftft© Hi& 
tfHIV1H««D F R <b> &i^fc shufflefS C i*<tfJ**o 
^i:UftlL/:t hSfcttfc©gtt*H'<S C £ ic «fc «9 , gflt 

til Jfe & o 

b hSUbia#V£#H«F R 3 & t h tt»Z34963(GenBa 
nk, Borretzen M. £> , Proc. Nat 1. Acad. Sci. U.S.A., 91, 12917-12 
921, 1994)&3fe©FR 3 tc shaf f lef'£ Hi* 5 „ 

FR-y+77'J>^y7^-F3RFFS (BE^J #^ 3 5) 
& XtfF 3 R F B S imnWr^ 3 6) tt -b y X D N ABE?iJ£W L, 
F 3 R F F A (K?'J#-*f 3 7 ) F3RFBA (E7»J#-Sf- 3 8 
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) «7>f tVXDNAI^J^ftSo F R - •> + v 7 >J y 7? 5 
^-F3RFFS, F 3 RF B S> F 3 R F F A^ F3RFBA 

F3RFFSiF3RFFAs F 3 RFBS'iF 3 RFBA^T 
Hi". -en-Ttl Ba 1 I «fc O'X h o U N c o IfeckO'X 
ho I T" L o C ft £ £ B a 1 I fc J: X} N c o I X'ffi itt h Z. 
£ IC J; *) M L 7° 5 X $ KhATR 5 Hv a/C V I DEC (B 
a 1 I/Ncol) CiAU i£gBe?iJ£«t!S-r 6 C £ J; 0 iE L 

btl/:t hMftia#:Htg£itk- > 7°5 X ^ K*hATR5Hvb/C 
VIDECiiUs -fyxi FhATR5Hvb/CV I DEC 

fei o'ttje-fs 7 ^ y ®?6e^^@e?ij#^ 3 9 iz* u /<- v a > " 
b" ©7 s y Kss?ij^Be^j#^ 4 0 izmto 

mmizLX. f-^^-7^&iiRLfci(Oh h ttft Vfifi^HSjt 

lOFRi shufflers C <h*<tb*So 

t bW4tVLft<DHmV $Ri&RtfLMV mm<D F R£ shuffled* 
*:#>©$ ^» id it? * h hfcfc&Mfct 2>tztiiztt s MTV&olz 

b" t * > 5 £tft L «©*a*^t)-frT?{i^ 7 i/t#& 5 

3 y - b - it H^La^-^a > "a" £©*1^ 
^t>-tfe{is +^ 7 it ft: * § l> tev 7 Xffift J: «9 * ftl # T L 

C©£ 0 tim&iz, FR^shu f f 1 et^ tztbfeW it5 h 
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" b " © F R 3 (7 9 -b v •> a >No. Z 3 4 9 6 3 : iS?iJ#^- 1 1 

f*H*SVffi«F R 3Ttt, U 9 5 2 3 9 (E^JS-t 1 2 2 ) * L 0 
3 14 7 12 3) ^|lft.tlS 0 

:oj:9i;LT^i!U:t bmitftwvm®um®7 $ y ®e?ij 

E?iJ£3l 5 fc^^-o 
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ILL 

FR1 CDRl FR2 CDR2 

1 2 3 4 5 

12345678901234567890123 45678901234 567890123456789 0123456 
Z37332U) DIQMTQSPSSLSASVGDRVTITC KASQDIKSFLS WYQQKPGKAPKLLIY YATSLAD 

S68699(b) 

P01607(c) 

S65921(bl) F S-T 

X93625(b2) E S 



FR3 CDR3 FR4 

6 7 8 9 10 

78901234567890123456789012345678 901234567 8901234567 
Z37332(a) GVPSRFSGSGSGTDFTLT I SSLQPBDFATYYC LQHGESPYT FGGGTKVEIK 

S68699(b) Y 

P01607(c) Y 1--— 

S65921(bl) Y 

X93625(b2) Y 

^n^'tlh hHHC r 4£ c ktfb FLIC /efligtOD N A iil^^ 

d 9 -%<D r £ h i-e b h Hi! C r 4 & £ 

t h L1I C « ^ - FtSDNAiliL, h MMb H $$ &. £>' 

LIg VH^&A- 3 KtSDNAi, Ztlfftlt hum 

CrUtfthLUC /efif^£3- Kt^DNAi^^t^I^^ 
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NH«C<S«*a- KtSDNAi, t mtLiVilRO't h 
LIJ C 3 - KtiDNAi*. I-Oiil^^ * - (#J;Uf 

s WO 9 4/1 1 5 2 3 i;$AU tLTi^^-^ffl^ 

O* H m C M^i * 3 - Kt4DNA, & Jc L ffi V L II C 0 

i^^ - K-r* d n a£J£-^* * -\zmm u as^i&ittiis* 

$UcJ;3f|iiJ®jcD&<hT\ ^D-->^^tl/cc D N A ic "T £ v 

- KtSDNAis 7fX'J-^-E?i]if/|;7-)XLiV ftttR 
k h LiC 1fi«* a — KtiDN Ai^f-Cil^^- (0| 
W0 9 4/ 1 1 5 2 3 #M) {CagA^-So 

H«Cffi«*3- KtiDNAi, b h £fb L « V fcttft k h L 
iC®i^3-Kt^DNAi^#-0%i^^ - (flitf, W 
09 4/1 1 5 2 3 #H) iC^AtSo f LT, :tlbC<H- 

>- k-#Xtt>f k' h DT«iLT§^it^ + ^ ^fcftXti b 
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ttz, H«v<s«^«fco f L«iv®«4#tr«tti«€ f n 2mm(omm 

»©fc<!:-e"rtfXH«V£«&tf k hH*C««*3-Ft4DN 
A £ £ 831 * * * ^o*^^>/N>-9--/^P ; e-^-^or 
eh£f&£ffl»ffi«©t><h-ev«>xLISV&«fttf t h LlCIi^ 

SijjiJfflJ© UTb hMitHmvi&i&Rtf k h Hi C ffim% = - Ft" 
&©£*<!: §%31$Jfti€g&© t if k hSfl;L8V£«&tffc h Li 

*-&© r<t £?&3l#Jfl|l&tt(c«!: £$|ffi© feit, 

«R k hH*CjStt*3-Kt5DNA> il/lc? "7 7 Li VH 

«sc/t h L£j£Cfg$&p- Ft5DNA^t^'es!^§ii<^ 

-^ffSU t hiftili:fti:oUTIi, x y/N y *y - / D *- ^ 
-^©CT<i:§f6S*iJfl®«tc«tS«iJ»©fciT?s k h IHb H fj§ V fg 
$&tfk hHiCi^^n - Kt^DNA, itfCt MltLiV 

s WO 9 1 / 1 6 9 2 8 #10 o. 
H±©J:^i:LT@S*)it^^y 5£tftXfik h M ft Hi # * 3 - 
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0 £tz, ^©ffctc, Mftom&Kvm ^ 5>H • 

t hTF{ctt^S£MH^©*^ft#Xt*t h I! fl: ft # £ 8! ii * 

*Jf C 0 SMXteC H Omi&'PT'ftZiZ tl5. 

X BUSH (human cytomegalovirus immediate early; HCMV) /nt- 
* ■#*&©*< if £ L^o HCMV7"Dt-^-*ttt^ 

31 ^ ? * - © $j JC (i N HCMV-VH-HCrl, HCMV-VL 
-HCKIt^T, pSV2neoi:i*tU© (W0 9 2 - 

1 9 7 5 9 ) ^ift4, 

ttz, ^©jfeic, *^Bj©/ c4 6(cffl ^ ^ c &v&%nmm 

J&te*JttSatfc^$6£©7n*-*--£L"Ct^ 1/ h o 
^'Jt-7^^;l/X, Tf; 1 )^;^, x;7>^;^4 0 (S 
V4 0) ^t'O^X7*Dt-^-^h h . # U ^ y f- K • f- x 
-y-iD>y--/ 3 >.7 r ^^-ia ( H E F - 1 a) tig® 
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©7°o * &if£(is Mulliganb©#& (Nature, 27 
7, 108, 1979) % ttz, HEF-1 ff/at-^-^^ffit§J|^ 
Mizushima, S. b©#& (Nucleic Acids Research, 18, 5322 
, 1990) i;t^.tf§ii:iit5:t^T^o 
^^fe/i Htlt S V 4 0 . l'Jt-7>)^;l/X N yf;^ 
^tro-vtf-nuz (bpv) foft*ofeo^ffli»5c 
$ 6 It ±i»MI& & + 3 fc?-»itS©fcJ& % fg 

? — ItMiR-? — ft — t LTx * X * h5VX7x5--{?AP 
H ( 3 ' ) 1 1X14 I (n e o) itfe?, f ;^> + t-t' (TK) 

(Ecogpt) Ifi?, ^ Kn JliSt«7C»3R (DHFR) ft£ 

( 1 ) E L I S A iz «fc § $t# © z§£ iij^ 
» S>n*:*it$5!£t#©ig&©8iJ£(i. EL I SAiaOffKi^ 

ffift»g«iJ3£©fc«>© E L I SA7U-h£ft©J;9 £ LTlit 
£ 0 ELISAffl9 65t7°b-h ( #J ;i {i'Max i sorp, NUNC) ©#7t 
£ Mx.fi 1 /ig/ml Og^CilUct^itt h I g G r ifctt ( 
BioSource) 1 0 0 a 1 *lMt«, 

2 0 0 u 1 O^fRA ,7 7 - (&T\ D B i»t5. 0>J*.tf 5 0 
mM Tris-HCU ImM MgCh , 0. 1M NaC 
Is 0. 05% Tween20s 0. 02% N a N , s 1% 
^i«7;^,> (BSA) , PH7. 2)T-/n-y + >^©^. 

£ L < tt t hsubtt#**3E3tf fc c o s - 7 
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L< ttCHOiBHa©«*±*; XtenM* * f L < li b h 

--tf£s£-V*"tt h h I gGftttl 0 0 # l^jDil, 1 m g/m 1 © 
g®7&$ (Sigmal04. p-^Fo7x-^J S I GMA) £ 

i):i; 4 0 5/6 5 5n m f © * T -f ?n7°b-h'J- 

^-(Bio Rad) -eMJfef £o >^-FHTI gG 

4 /c (The Binding Site) ^ffll^Cti^^o 

(2) ft ad* 

Ki^^i^OfctoOCe 1 1 EL I SA7"U-FTI^ ft© 
JiolzLxmmi-Zo t hBttftflHS J 8 2 (ATCC HTB- 

8-eit£&fro cti£co 2 f * ^- * --e l b^«l (i o 

%©*JJSE]fllfa(GIBCO) £&frRPMI 1 6 4 0 ±£ife) % ^ffllia^^ 
1^5. i£#7&£}#T, 3 0 0 u 1 © P B S T'&ftfc 2 Efoftt 
2>o 4 %<l>'<5 *)V I* 7fr? t K£#tf P B S (JBiT\ PFA/P 
B S tffcf) £&5tlC 1 0 0 ti 1 Anx., *±T 1 0 ftfgl&ff U *ffl 

PFA/PBS^it> 3 0 Ojn lOPBST#5t^2 0ft^t 
, 2 5 0 /ilODBt'7*D 7 + ^'t§o * > 5 ft ft £ tz it t h S 
ft«i#**t?**±», &3 ^ti»S! L viiittt ft.it t m 
ttttft^ D B {CT&Pg^f? LT 1 0 0 u 1 £ (C fa x_ , gSlCT 
2Hlffl>f > + hLRBTft^ft, DBTl 0 0 0 f&JC^f? L 

fzT )Vtt ij 7 * X 7 7 * --fef££-f h M gG rlnift (B i o 
Sou r c e) 1 0 Op. 1 £ fa x. £ » ^ 2& T 1 B# fgi >f > * a ^ - 
URBTft^O©^, Sfg^^iBX.^ ftJC 4 0 5/6 5 5 nm 
* d 7* U- h U - ^'-(Bio-Rad) T'Mfet&o 

(3) tpfPffittOSUS 
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SSStlfc* h a 5 Thromborel SCBehringwerke AG) {c 

tit>*>^ 1. 2 5 m g /m 1 ©Thromborel S 1 0 jii 1 iiSttl 
gl:fl?L/;S^l 0 « 1 Ciffi^ (5raMOCaC 1 2 ^ 0. 1 
%<D B S A^ttTB S) 6 0 # 1 £flD/U 9 6 ft 7 U - h 

d ft (C 3 . 2 4 5 // g/m lOt h7 7 ^-X ( -t? 71/ -tf- X • y 
#y h'J-X) «fc 8 2. 5ng/mlCt ^7 7 ^-VI I 
a (x>if A • £*ft^ft 1 0 u 1 Jo*, $ bJc^S 

TM B# 58 S i& £ -tr & 0 0. 5 M© E D T A * 1 0 u 1 ita/U 
#± $ -tK ?£feSK?§7££5 0 # lta/U Mi crop late Reader (Bio 
Rad) T 4 0 5 / 6 5 5 n m©»ft££«!jjE?- 5 « 1ST 1 BIPeSIK 
3 tK 4 0 5 / 6 5 5 n m -5 c *a#«#D 

© 1 iSRflCR^fe&^l:* 1 0 0 %©Stti U -5- *l-£*ft©IKft&£ 

^b^&a#stt c%) £gtB-r * z. t k .j; o x 4>fostt^sij^-r a 

o 

ifelIgt(ifXK-A%feI|S- 2 2 2 2 (Chrom 
o g e n i x) ft ^g«¥ L , »^7KT 2 teftfl Ltz'& 

x#U^U>jR(0. 6 m g / m 1 ^^If^^f-yy^D^^K 
. SIGMA) tl.: 1 -eSft LSitS!1-5o 

7. t HM^ttft<!:Br*ttTFi©fi5:frfflK:J;5Rj6iSJKI»«# 
«f 

B I ACOREic e fcoT*^HJ©laTFSt^ ©kinetics paramet 
er, (KD), M$m&fen (kdiss)Stf 

M£iSJg£$: (kass) *«Jt*3 d £#TfS 4, 

*I&MProteinG£-t? „ ^CifijkL, C ft JCffiftS-jg^ 
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StK 6tH t L tii L /:IMT F (1-2 1 9 ICFLAG^^ 

■tyV-!fyl±frl>. ii 4 *t 4 9 7>'*5 * -9 - (8?Hi£j££$[ 
kd i s sRLK^^riiJt^^ka s s) ^gtb-TSCiKcfcoTj*? 

Z. tt<-?% § 0 itgt&ft$#r (CM LTii, TKineti 
c analysis of monoclonal antibody-antigen interactions with 
a new biosensor based analytical system j (karlsson, R. et a 
l.(1991)J. Immunol. Methods 145, 229-240. )fc £*&^%lzt 6 Z. 

*f£BJ?©in;T Ffctftfi, (KD) I^IT^S &<t* 

DiiiW2. 30X1 0" [1/M] £tTt*5:ci<ifH<, 2 
. 30xiO-'[l/M]JS(Tt*S:^U()ffH<, 1. 1 
7xi 0 " 9 [ 1 /M] JKT© fc©A<* feffS H,* 0 

£/c. KDfilttft?«iaiS^» (k d i s s ) at/g^iSSi ( 
kas s) CD 2 ~d(D'<5 J - £-7^b&££tl-5 ( K D = k d i s 
s / k a s s ) 0 L # o T > kd i s sOffi^'h$(> kass 

Mftftfcte. *^H^©jftT F|n;#©J#£, kd i s s©lfi*<9. 
5 2xi 0" 3 [ 1 / s e c ] SlTH&tltt&^o # £ L < kd 
i s sOti<9. 52X1 0- 4 [1/sec] <9 , * 0 

* L < « 6 . 3 5xiO-[l/sec]E(Tf^o 

-Js kassOtli4. 15x10' [1/M - sec] &L± 
■e^nifi^o Jf*L<(i> kas s©IiM. 1 5 x l o 5 [1 
/M • s e c ] k(±T'<& 19 , * fcJF* L < f* 4 . 6 5x10 s [1 
/M • sec] £l±T&6 0 
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N k d i s s © fit A< 9 . 52xio- 3 [l/sec]£(T 
■e*^ ^o v k a s s®Ij)M. 15X10 4 [1/M-sec 

$ blzmWWKtt, *mW<DfcT Fffiftte, K Dft*< 1 . 0 9 x 
10-'°~2. 3 0 x 1 0 - 8 [ 1 /M] COmm^h <0 s 1. 09x 
10" 9 ~2. 30X10-' [l/M] (D{)OA^H(, 1. 09 
x 1 0' 9 ~1. 3 9x l 0' 9 [l/M] © t>©ri<« fc*P£ Lli>o 

£tz, k d i s s tt^ 5 . 0 6 x l 0 " < ~ 9 . 5 2 x 1 0" 1 [1 
/ s e c] ©$5ffl-?& <0 s 5 . 0 6X1 0-*~9. 5 2xi 0 " 4 [ 
1 / s e c ] © (Dtfifr £ L < ^ 5. 0 6 x 1 0 ' 4 ~ 6 . 4 9xi 
0 " 4 [ 1 / s e c] © b<Dt<m feif £ L^o 

Utkasslli, 4. 1 5 x l 0 1 ~ 5 . 44X10 5 [1 
/M-sec]©iBfflT&*K 4. 15xi0 5 ~5. 44X10 
5 [l/M - sec] ©tO^IU, 4 . 6 5 X 1 0 5 ~ 5 . 
4 4X1 O 5 [l/M - sec] ©t>0*<itffHl', 

Cft t>©KD4i. kd i s sftRtfkas s fete. B IACOR 
E&Hiz U+t t - K»«f x * S^teB I A C 0 R E tt <k*© 
^I/7XtV*i-l?>t-f|;J;f)||5:i^f§5^\ B I A 
C 0 R E * ffl ^ T % £ Z. t J6<if £ L ^ o 
8. t h IHtiaft© t h T F ^©5Jfctt©$J£ 

K «y h >y h'Wyj *V -fef- v/ 3 o T, *36W© t 

h3Kbifi;#©#^teT F, #iI5tT£ttTF, i!5cT^ttTF^© 

TFiit hiiJ;0»S3L/:fc©s *> L < te C H Omm®m%W) 

T § . il Terete D T T©ftfr ^i:2-^/Myi>x?y f 
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©S HMTZ&m&R^Z C t So b hMltiJtftCD&tfcfcM 

* ttttgTfUttS ftfctfc t h I g GiltftSrffl ^£ C £#T'£ 5o C 
CT?^o«lll«lfltt«itf. ttltttftR. ftf FITCI0 
^Ol/** ->^-Hf * 7;U# 'J*X7r *-#£<!:©I** 
fc£*T**o #f§W©lri;T FftftfcU #BTF, #a5cT^ttT 
Ftt £ K£5cT£ttT Fo^fni;i)SJ£t5o 

S {tit t h T Ftaft^i^D I C&tt£M L/ctWc&i* U D I C 

o 

COiaftte. bFTFICg^tSacJ:^ thTF 
©ffitt^^fDt SffittT** *K #fc, if i L < it t bMitZtltzA 
TRSffitttfSStf&ftSo thM^bATR5ia^©fPM^j*(i> H 

ISo C ©«t -5 {ClSS!!^ tlfcta&li. Jfc#ffciffaj£8: (R I A) N 
M&M'J£& ( E I A. E L I S A) . &3 ^ttmftttttfedini 
unof luorescence Analysis) l|©iI3t© fc J; 9 N i^ffi 
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Slkg&fc <0 Q . Olmg^blOOOm g © fgffi X*M Utl 3 » * 
£ # & 9 1 Omg/body, ff £ L < « 1 ~ 1 0 0 0 
nig/b o dy©S#l^Si<ci^T^o 

y t" - ;l/ T ;U n - ;k # U fcf - ;u f a y K > 77 ;l> ** t" - ;l/ # 
'Jv-, # 4- ■> > f- ;Hr ;u a - x ± h y t> A N fjj 7 ^ ij 

h'J-JA, ^ ? ^ > , y f - ;u o - x % x 
f- ;l/t 71/ n - X , * > * > # A N 75t'7iA, # -tf -T > s -if 5 

* y s * ^ x s> ^ y -b y y , / y -t? y > N ■/ a t? u > r y n - ;u , 

# y x ^ u v 7 y a - yu, 7 -t: y > % /<57^, x -f 7 y ^ 7 ;u 
3 xf7'J>l, t h Mmr JU7 i y (HSA) h v yx h - 
7K v;ut' h-;b. 7 ? b-x, EH^Mi I TfFg $ n 6 1?® 
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MUM 1 • b MFtc^tliv^x^y ? o - Vjgij 

( 1 ) m R N A <Dm$H 

ssjyy F-7ATR-2, ATR-3, ATR-4, ATR- 
5 (IgGU) , ATR-7, S[fATR-8 (IgG'2a«) 
ir> y> m R N A £Quick Prep roRNA Purification Ki t(Pharmacia Bio 

tech) *m^xmWi ttzo * -y h &tt<D&j3\z.fc\,^ *n**n©'> 

dT) -■fe;l/D-XXA'>^7Ai:tmRNA^ffiS3U ^^7- 

fr&mzft^ tio mRN AitmmzmtbmwfoKmMitzo 

( i ) H $8 V €g% cDNAB^d-;^ 

Ktilfe^O^n-iy/li, 5' -RACE &(Frohman, M. A. eta 
1., Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky, 
A. et al., Nucleic Acid Res. 17, 2919-2932, 1989) (C «fc <0 ft o 
/Co 5' - R A C E &JC fiMarathon cDNA Amplification KitCCLON 
TECH) £ffl<,^ »fMi*y hi#©jSji:14ot|fo/; 0 

8ilfB©«l:"9fcLTSa8!!LfcmRNA*M // g^iSi Lt^ * -v 
h^f\f© cDNA synthesis primer£ jtox. , $&¥SI^<£: 4 2 6 
OftliflEJ&S-frSililcJ:*) cD N A © i§* ¥ £ ft o fc 0 
DNA#'J>5-*K DNA'J^f-t*, RNaseHTM6X\ 
1 . 5 B$|HL T4 D N A I 'J > 5 - -tr T 1 6 t N 4 5 £IBJKl6 $ 
^5^i:<t0> 2*icDNA^^^Lt 0 2*|cDNA^7 
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x J -)VBLZf? d d * ;u a t fib fcb U x * y -yuct^fc j; (9 01R L 

T4 DN A 'J if-VT? 1 6 tt*-^S(£tS C t iZ & *K 2* 
IcDNACSffiCcDNA 7 £igii§ L /c o frfcM&m 

ti 1 0 m M Trie i ne-KOH (pH8. 5 ) N 0. ImM 

EDTAMT5 0fglC#f?L/c o Ctl^iliLTPCRCJ; 

-I:«MHC-Giy5^- (Se^iJS-tl) (ATR- 2, AT 
R-3. ATR — 4 &. LK A T R — 5) ftSUHMHC-G 2 a^5 
-Tv- (g£?ij#^2) (ATR- 7 Rtf ATR- 8 )(S. T.Jones, e 
t al., Biotechnology, 9, 88-89, 1991) £&fflLfco 

ATR- 2, 3, 4 &tf 5 KttHfcV&fcKtt-rs P C Rfcifttt 
. 100^1* I: 1 2 0 mM Tris-HCl (pH8. 0), 
lOmM KCU6mM (NH, ) ; SO, , 0. 1% Tr 
iton X-100, 0. 001% BSA. 0. 2mM dN 
TPs (dATP. dGTP, dCTP, dTTP). ImM M 
g C 1 2 , 2 . 5az 7 (-0KOD DNA# 'J> 7-t' 

. 3 0~5 0 pmo 1 e <DT ¥7 $ -7 v 4 -7 - li[>'CMH 
C-G 1 7 , 7^7-, &[fcDNA 7y7"^-^ie U:cDNA 
©S^M^tl 1 ~ 5 n 1 ^#W^So 

P C R it U-f ft fcDNA Thermal Cycler 480 (Perkin-Elmer) 
9 4 °CICT 3 0 f*RSK 5 5 tlCT 3 0 U>RSk 7 4°Ci:tl^F B 1 
^ 71/ tf 3 0 ®'a i tz 0 
(i i) LlVfScDNAO^D-;^ 

F-T^ilfe?©^ P-- 5' -RACE S (Frohman, M.A.et 
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al.. Proc. Natl. Acad. Sci. USA, 85, 8998-9002, 1988; Belyavsky 
, A. et al.. Nucleic Acid Res. 17, 2919-2932, 1989) \Z =fc Q fir 
oAio 5' - R A C E & {C (i Marathon cDNA Ampl if ication Ki t(CL 

ontech) *m^. *tfFte*-y hmttomijtft^ xn-o tz 0 mm® 

<k9i:LtlSL/:mRNA|!il n g tmmt LtcDNA^^y 

«fc *3 cDNA^Olg?^lTofco 

Cft4DNA*'J/5-tf K DNAH--b\ RNaseHT 
1 6 °C % 1 . 5 Bf m > T 4 DN A-f 'J y 7--fe*t' 1 6 °C > 4 5 # 
HRES-fr* d £ Id <fc <5 N 2*IcDNA^^fi£Lto 2 c D 
N A £ 7 x y - JIR * a d * Jl A T$ dbS L > ; - /l/^Uict 
<9 @iR L /Co T 4 D N A 'J 1 6 TCT-«fiJ6t5 C £ IC 

«fc *K 2*icDNA(DB5g|;cDNA Tyy^-^IgUco 
£f&M-&7&ti 1 0 mM Tricine-KOH ( p H 8 . 5 ) % 0 . 1 mM 
EDTA^It 5 0 feiziftmitzo U^»SHTPCRi:<tO 
vm®% a - K-TSJtfe^ $ i£tz 0 5' - #1 7* 7 -< v - 

iC(±7^y^ 4 v- 1 3' -M7v J ^-iCfiMK C 7 
7^7- (ffi^J#-t 3 )(S. T. Jones, et al., Biotechnology, 9, 8 
8-89, 1991) Ltz a 

PCRg«(is 1 0 0 » lifici 2 OmM Tris-HCl ( 
pH8.0),10mMKCU6mM (NH, ) , SO, , 
0.1% Triton X-100. 0.001% BSA, 0 
. 2 mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
). ImM MgCl 2 , 2. 5a^ 7 ^KOD D N A # U > 
7 -Hf (3il#,1£*f ) % 30~50praole©7^/^-/H7 
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PCRli DNA Thermal Cycler 480 (Perkin-Blmer) 9 4 

°C IZ T 3 0 fcl> ffl, 5 5°Ci:t3 0#F b 1, 7 4 °C IZ T 1 ft m © V 
<( 9 3 o ®'n -o tzo 
(3) P C R£M©f#S!!&tf ®r#4t 
MfE© P c RfcfaU&WLZy x y -/PRtf ? p n ATjfitiJ L 
, if ill LfcDN A®rtt£^* J -^ftiSlcJ; «9imRL^o DNAI 
in^$iJH^^Xma I (New England Biolabs) ic J: «9 3 7t?l| 
P^PHtL/co Xm a I ffiftS^lfc* 2 Kfr 6 3 X©NuSieve GTG 7 
#p--x(FMC BioProducts) ^ffl^/;7^f n-xf ;H^^1(: J: 
^IL, H£j5V£M<hLT#j5 0 0 bpS, LIVflfti L T$J 
5 0 0 b pfi^DNASfK-^^W^-ST^D-xM-^^^lliL^o 
7#d-X#-£7 x y - r>' ? n n^-wl/A-eJfittJ L , DNAlJt 
J ~ Jls~Cti:mt$ittz'&, lOmM Tris-HCl (pH 
8 . 0 ) , 1 mM EDTAgt ^ TEiit) 1 0 # 1 {C 

- Kt^Ife^^ttXma I ffi it D N A »f i: s Xma I X*M4t 
t Z> C t iz & >9 L tz p \J C I 9 7? 7s i hX^-i^DNA 
^ -f y~ •> 3 y h v e r . 2 (£g&) ^tt©&£{C 
1 6 °C-e 1 B#p B ^K^^-ti:ii^ L^o 
C©gig?I&^£:*:llBJMl 0 9 3>h°f->h*fflJ!S (r. « y # > 
>) 1 0 0 n l icto^.. >K±T 3 0 ftPals 4 2ti:Tl»ffl» 

ftl^-? 3 0 0 # 1 ©Hi -Competence BrothC- -y # > 5>- >) 
X. 3 7 tlCT 1 IfrHK y + i^ - h- Lfc&, 1 0 0 u. g/m 1 7 
Vb^'J^t^LBl^l (Molecular Cloning: A Laborator 
y Manual, Sambrook, et al. , Cold Spring Harbor Laboratory Pr 
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ess, 1989) (&T\ L B A g^igtfe t Wt ) ± K C O *fl§ S * * § 

:olIfiM^5 0/ig/ml T > f •> U y*$m?Z> L B 
Jgtfi (HTs L B A* 3 m USIWi 4 m 1 T'3 7 ti: 

T-^^1L> mftWftfr £QIAprep Spin Plasmid Kit (QIAGBN) 
^ffi^t^77; KDNA*IS8U £2£E?iJ©ft£*fTo fco 

iuie©^^ X ^ K4>® c D N A 3 - K<S#0tt£6E?iJ£Dye Term 
inator Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
DNA Sequencer 373A (Perkin-Blmer) {C J: »5 & £ L tz „ E 
?t]&5tffl 7°^ -T v - <b LTM13 Primer M4(^tIj£) (E?iJ#^ 4 ) 
Rr>*M13 Primer RV(^Si£) (E?iJ#^§- 5 ) |35#[S]©i&g 
E^J«:«IS-rs d «fc E?i|£&£ L/Co 

cHtibn^^^yj k-tatr-2. a t r - 3 , at 

R-4, ATR - 5, ATR-7&riATR-8{Ci*-r§^^X 
TR-xHv/pUCl 9 ( x = 2 N 3, 4. 5. 7 X « 8 ) t$s 

^ftlftlATR-xLv/pUC 1 9 (x = 2, 3. 4, 5, 7 
X (i 8 ) i^r^L/Co KATR-xHv/pUCl 9 (x 

= 2. 3, 4. 5, 7X«8) K^tift^&^O Xft#©HijiVfi 

i&z a - K^-safe^ ©*»E9ij (*tis-r £ 7 ^ y »E*j*£fr) 

***l^nE?lJ#^- 6 ^ b 1 1 tc N 75 X? FATR-xLv/p 
UC19 ( x = 2 , 3s 4. 5, 7Xte8)lc££ftS&^"i>Xin; 
ft® LiV^Si^ 3 - K-rSitfc^Oi&SE^J (*tlt5t57; 7i 
E?iJ££fr) %*n?timm&^ 1 2^bi 7ic^-r 0 
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ATR - 5 Vi#Ztt^ltZo ATR - 5 tfc#V£#£3 - KtSit 

(1) *^ 5i/t#H£jiVflil&©||fig 
h h ft#H!iCe!Jgo£ 33 - K^€>^^<^ * - icl^t £ #> iz 
^ ATR- 5ttfcH«V«tt*P C RfcfcJ: OfcllLfco 5' -#] 
^7^-ch5HS (E^iJS-^ 1 8 ) te VM£ ^ - Ft5 DN 
A © 5 ' -*Si:^^'J^-fXU lDKozak3>t>lfx 
(Kozak, M. et ah, J.MoI.Biol., 196, 947-950, 1987) & £>' 
$iJFSSI3tSal I ©fgM?iJ£W1-£<fc 9 fcjfcff lfc 0 3' -48 7 
^?-chSHA (S£^J#^ 1 9 ) (i JM^s- FtSDNA 
© 3 ' -*jg!CA^yij /^xU fio$iJpg»^N h e I ©Igf£@e 

PCRStii, 1 0 0 # 1 * i:i 2 OniM Tris-HCl ( 
PH8. 0). lOmM KCK 6mM (NH, ) , SO^ 
0.1% Triton X-l 0 0 , 0.001% BSA^O 
. 2mM dNTPs ( d A T P , dGTP, dCTP, dTTP 
), ImM MgClas 2. 5^-^>yh©KOD D N A $ U / 
5 - -if" (3C . 5 Opmo 1 e©c h 5 H S 7"7 

i:ch5HA^7^7-, SC/IID N AHT1 // 1©^^^ 
FATR5Hv/pUC19 ^WlTSc P CRliDNA Thermal Cy 
cler 480 (Perki n-Elmer) 9 4 tlCT3 0 #IBK 5 5 °C fC 

T 3 0 #RIK 7 4 tICT 1 ftmo&Jgy-j ^;^3 0 Eft o fc Q 

LfcDNA«rJT-£i*y -;UMicJ; *5@iRl£ 0 DN Amft&m 
mmmN h e I (^fii£) Jcj; f5 3 7 °CT 1 B# fa! $Mb U 
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mm%S a 1 I (Sffifc) iz X <0 3 7 °CT 1 B^FalyPHb L/c 0 :oi 
M£tl£3% NuSieve GTG7*'d-x (FMC B 
i oProduc t s) £fflWc7#n -X!f;l/i|ac||;J; fr) # 
M U #J 4 5 0 bp§©DNA#rfr£^Wt-£7#n-x)t£#J*) 

NAifr^x^; TE2 0// li:g|Lfco 

? u--y>fK>; $ -K{t%mmnn h e I , Sal ISC/Sp 
1 K B g 1 Il©E8f$ie?iJ£a|A L/c&£ p'U CI 9 < ? * - (jet 
CVIDECilt) Wc 0 ±K© J: 9 LTiH L fc7 
OXHiViS^n - K^^ilfe^^n-iN he IR^Sa 1 IT 
fiHfc-TS C £ £ J: 9 DISS L/;CV I DE C^^-^DNA?^ y 
—> 3 >*-yr-ver. 2 (SM^) £ffl<^ i<t©i^i:^Ul 

d <DMMM&®&±mm J Ml 0 9 n > k°x > h- ijfflUS >y 4? > 
>J->) 1 0 0 ju 1 Kfln*^ *±"C 3 0 ^fifU 4 2 tICt 1 #RS& 
ILfio ^1^ 3 0 0 i/ 1 ©Hi-Competence BrothC- 7 *tf > - > 
) £ #D 3 7 tier 1 FbJ i' > + ^ < — h LfcSt, 1 0 0 u g/m 

1 L B AB^i£i&±t Z<D±Mm&t 3 7 °C iCT-&-Y > * 
o.^-hLT^H»^KIi^^^#/Co d ©^Kte&&£ L BAS 
i 3 m IT 3 7 °C{CT-£Jg# U »#® # ^ & QIAprep Spin PI a 
smid Kit (QIAGEN) *ffll>T/77; KDNA4i8Lfc. 

KtOcDNAn - K&#©&£E7iJ£Dye Terminator 

Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) 
^ DNA Sequencer 373A (Perki n-Blmer) lz£*)&feltz 0 
m?y J v- cb LTM13 Primer M4(±fflg) &t>'M13 Primer RV(^ 
Sit) £ffl^> M^|S)©tgSBe^J^SlEt S C t tc <fc «3 E?iJ£&£ 
L^ 0 :OATR-5ft#H*VSi«i3 - KtSitfe^^W L 
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. 5 ' -ffllcS a 1 I SME9IJ & K o z a k 3 y -tr y V X I£?iJ % 

3 ' -ucNhe i mmmmzwi?? x = k* c h a tr 5 h v 

/CVIDEC^«Lf: 0 

(2) ?VL&Lmvmi$t<Dm§k 

, ATR- 5 W,ftLmV®®ZP C RfclC<fc «9&«fcLfc 0 5 ' - flj 
^^7-ch5LS (E?IJ#^ 2 0 ) (i VfM£ 3 - FtSDN 
A © 5 ' -*JBfc/W 7 U 9 4 X U fioKozak=J>-{ry-9-x 
SS^ij (Kozak, M. et al., J.Mol.Biol., 196, 947-950, 1987) S. O* 
mm&MB g 1 II0HM*J*W**,fc-jfcRfrLfco 3 ' -^jy 
^?~ch5LA (E7>J#-^ 2 1 ) liJS«*3-Kt5DNA 
© 3 ' -«i:n>fy.j^^xu _aof£ij|?gMs P 1 I off HE 

PCR^&li. lOO/zl^lcnOmM Tris-HCl ( 
pH8.0),10mMKCU6mM (NH, ) 8 SO* , 
0. 1 % Triton X - 1 0 0 N 0. 001% BSA, 0 
. 2mM dNTPs ( d ATP, d GTP, dCTP, dTTP 
)s 1 m M MgC 1 , , 2. 5a;^©KOD D N A # V / 
v (MftffiW x 50pmol eOch5LSy7^7-|[; 
l:ch5LA/7-f7-, RCFIIDN AHTU10^7X; 
KATR5Lv/pUC19 P C R (i DNA Thermal Cy 

cler 480 (Perkin-Elmer) 9 4°CiCT3 O^flSk 5 5 Viz 

T 3 0 #H N 7 4 Q CICT 1 #B8©figlM * /PT* 3 0 [sift-, fc Q 

L/:DNA|fr^x^ j — j\/jfcf$iiz £ <9 MtflLtZo DN A®rJt£frJ 
p 1 I (^Sit) IZ «fc «9 3 7 °CT 1 BfrlBJIMfU " ft l^TflM 

h^^b g i ii cm*) 3 7°ct i mramititzo cam 
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4tzl£$l£3% NuSieve GTG7#n-*(PMC BioProducts) 
tz7ttv -xy;H|gt|i;J; t) #i£ U #J 4 0 0 bp5©DNA 

tr/cl£, 2 0/il©TEl:g»U:o 

Ir^iS p l IRCfBg l U-CftittZZ iia^H5U:C V I 
DEC<^-^DNA7^--> 3 ^^ver. 2 (SSit 
) iffC^^C'i*^ 1 6 °CT 1 l#RaKie$ Ltzo 

z<DM&m&®£±mm jmi o 9 3^f>mis (- y #y 

>) 10 0^1 (Cjtin^s 7K_LT 3 0 ^PbI, 4 2 °C(CT 1 #|g|» 
S t /Co Jfcl^T? 3 0 0 u 1 ©Hi -Competence BrothC- y $ y ; J - y 

) ^inx.3 7 tier l b*ibk y* - h Lfc&. l o o # g/m 
l LBAi^^i±i;:o^il^^, 3 7ti:r-«^> + 

i3mlt'3 7°CiCT-&ig«L. 8#H£ ^ £ QI Aprep Spin Pla 
smid Kit (QIAGBN) ^1^X^57$ KDNA4|l!Lfc, 

K4 1 © c D N A a - K0#©iS£E5>l£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
„ DNA Sequencer 373A (Perkin-Blmer) i:J;»)ftJ6Lfco @£?>J&^ 
ffl 7° -5 >f <b LTM13 Primer M4(SSi&) RtfM13 Primer RV(3l 

Lfc. :©ATR-5Jt#L«V««43-h't4Ifi?mL 
* 5 ' -#Jtc B g l IISttKJiJ&tfK o z a k 3 y-b 
3 ' -ii:Sp l I ®MR?iJ &ft o 7 K*chATR5Lv 
/C V I D E C t$i& LtZo 

(3) ^ftftrnm,*? 9 -(Dffim 
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^ Lfco gGl Mit#f§3t^? * - 

N5KG1 (V) Xtf I gG4Ifi#H^^-N5KG4 
ffl l^rt:o 9 ^-N 5 KG 1 (V) *3^ttN5KG4P©k 

h*i^H«C<S«Og:fllj^*5 S a 1 I-Nhe I SB&iCATR- 
5 ©H«V«**3- KtSlfe?*, fc bftftLfll CM®fimi 
I^^Bg 1 II-Sp 1 IStti:ATR-5CLiV8j«i3-F 

( i ) nmvmuomA 

7° 5 X ^ KchATR5Hv/CVIDEC*«(8f*Nhe I 
(SSS) K«k & 3 7 °CT 3 m&m\t U »^T?SlIISiSf*S a 1 I 
(SSiSt) lc«k *5 3 7 ^CT* 3 $nffifc Lfco d©8Hk«A«5* 1 . 
5% NuSieve GTG7#n-x(FMC BioProducts) tffl^fcT^fo- 
*4*;l'*£li*»{;:J:»J#JiLx #j 4 5 0 bpSOD N Air W 

p n TkJlAT'tto tb U D N AH? fr£x * y -;l/7?ftlR$ if T 
E 2 0 0 1 \z»m L/Co 

HK^-NSKGl (V) &t>'N5KG4 P £ ffcij P8 H H N h 
e I (Sgfi) irj;*) 3 7 °CT3 ffl Eft L > ft^T»JK»*S a 
1 I (£«it) CJ:t).3 7lCT?3^|BIfiftLfc 0 C©flHt«£»* 
1. 5% NuSieve GTGT if u - X (FMC BioProducts) tem^izTiJ 
d-Xt";H|»1I:J: <9 #M U #j 9 0 0 0 b pSODNAIfK" 

Rtf*nn*;l/A-e«lttiU DNA»rJt£x*y-^T : ttI8£-fc!-/c 
T E 6 0 ti 1 fc»JI¥Lfc„- 
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S a 1 I-Nhe I DNASritiS a 1 I &t>'N h e irffiitL 
f:N5KGl (V) *4l»ttN 5 KG 4 P*DNA5-f y-f b > 
* >y h v e r . 2 (SSjg)^ffl^s ^ftOftJi:|l> 1 6°C1?1 

z. (DMmm&mzKmw j m i o 9 3 > t°f > mbhs (- 7 # > 

- y) 1 0 0 /z 1 Kit]*., ^X±T 3 0 #Pb1> 4 2 VKX 1 #P B 1f£ 
g L tz 0 Kk^^r- 3 0 0 u 1 ©Hi-Competence Broth(^ «y # > y - > 
) £#DX. 3 7t(CTl B#K-f - h I tzm. 1 0 0 u g/m 

1 LBAi^«i±ICC0^il^H s 3 7°C(lT-^^y + 

h Lrxmmm'Mfr&wzmtzo ^ifgift^LBA^ 

% 3 m 1 T* 3 7 °CfCT-£i£# U ^ £ QIAprep Spin Pla 

smid Kit (QIAGBN) ^m^T?? X i K D N A *S§JS! L fco Cftb 

K***lfn chATR5Hv/N5KGl (V) N RO'chAT 
R5Hv/N5KG4 P tfco 
( i i ) LmV&i$,(DmA 

^57; KchATR5Lv/CV I D E C £ $ij PS Hfjt B g 1 II 
(SSift) RtfS p I I (Sfift) i;i «9 3 7 °CT 1 . 5 tiffUffilt 
Ltzo d ©$HbM£tl£ 1. 5 % NuSieve GTGT^'p 
-X(PMC BioProducts) £ ffl 7 # P - X *f JVn^mM K «fc *) # 
iU #J 4 0 0 b pg©DN A«rJt££W*-*7#a -xtt£i2J*) 
tflLfco 7#n -x#£7 x y d a twl/Afim U D 

N A ®f <£• x ^ y - ^TftH $ tffcSU 2 0/zl©TEfc^^Lfc 

o 

^77; FchATR5Hv/N5KGl (V) RtfchATR 
5 H v/N 5 K G 4 P ZUWiW-lk B g 1 1 1 (£jg&) RtfSp 1 I 
(SM) (C J: *9 3 7 °C T 1 . 5 1$ R3 8Hb L „ C©flHfc8£«j£ 
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1. 5% NuSieve GTG7 # d - X (FMC BioProducts) ^m^fzTiS 
o-7f;H^^llcJ: fyftmis ® 9 4 0 0 b pfiODNAifr 
&T If u - xftZ®*) tiiltzo 7#u-x#£7W-;l/ 

TE2 O/i I L/Co 

Spll-Bglll DNAffifriSp ] IStfBg 1 IITflHt L 
fcchATR5Hv/N5KGl (V) *5l»ttchATR5Hv 
/N5KG4P^DNA7^*-^^«/her. 2 (SSjI 

) zm^, ^ftoa^rciiu 6 °ct i b#Fb^js$ itmm itz 0 
com&m&vazjzmm jmi o % ?y\Z7-y vnm. (-v$y 

i>- >) 1 0 0 n 1 (CJd^. % *±-? 3 0 tf&SK 4 2 °CKT 1 9i^% 
ILfco ft^T 3 0 0 n 1 O Hi -Competence Broth ( — -y # > ^ - y 
) £*D;t 3 7 1 9%®* i^< - h Lfc&> 1 0 0 # g/m 

1 L B A«^^tt±^C(D^li»^^ g N ntt:t-^0 + 
* / <- r- LT*S§0JBfliteg|ft£f#fco -©^Ki|£&ft£5 0 # g 
/ml 7 > t° <> 'J y^k^t £ 2 x Y T^i 1 1 T 3 7 °C !C T — 
^SIU If^i^^bP 1 asmi d Maxi Kit (Q I 
AGEN) Zm^T?? Xi KDN A£pfS5! L/c 0 Z.tlh*tvA 

chATR5/N5KGl (V). c h ATR 5/N5 KG 4 Pi 
L /Co 

(4) C 0 S - 7 mm^(D h- ? yx 7 x >? y 3 y 
S^5X; C 0 S - 7 Kfflia K h 5 > ^ 7 x ^ •> 3 > * > 5 
7* 5 X * Kc h ATR 5/N 5 KG 1 (V) *S^ttchATR 
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5/N5KG4PtGene • Pu 1 se rtl (B i o Rad 
) *ffll>tx|/^ h d # U- 3 >{cj; t) C 0 S - 7 MfelzMMm 
Altz 0 ?fr<< y □ P B S (-) (J£*T\ PBSi»t) x 

1 0 7 aK/ml ©AO AS 3 ntl' §COS - 7iJS0. 

7 8ml ICv K5 0 /tg«-iD^, 1, 500V, 2 5 F 

ifict i o ftmommmm®®., x u * h a # u- •> 3 

5 %<D Ultra Low IgO >>^£jto?f (GIBCO) 
6 D M E M^Jfe(GIBCO) JC»»U 1 0 c mi£M£ffl I^T C 0 2 
<i y + a^-^-i;TSlL/; 0 2 4 ^©IgftCDQK ig#±?»£ 
!RSIG&£U ^r/c tc^jfa^f^ftfe H B C H 0 (7-^^>^^x>x 
^-f^) *lMK.tz 0 Jbtn 2 M©ig#©& N i£*±/it£3i 

( 5 ) &#©*»«! 

C O S - 7 $fflj&©i&*±j&fr£>*> 5in;#£. rProtein A Sepha 
rose Fast Fl ow(Pharmaci a Biotech) l> T^T© J; 0 \Z iff SH L 

/Co 

1 m 1 ©rProtein A Sepharose Fast Flow£ t> 5 A IC L . 1 

O^iCTB S Sr^t Z. t \z.X oT* 5 A£¥«Ht Ltz 0 ¥®HtL 

/:*5Ai:COS-7 «1IS©£*±»* 7 7 7 -f Lfc«, 1 0 

ft (C x 13. 5ml©2. 5mM HC1 (pH3. 0 ) £ fa t 
C ttz\ <fc iTW.mLtz1tLftWft&i] 7 A J: U it *» fc 1 . 5 

ml©lM Tris-HCl (pH8. 0)^Jn^.^Ci{CJ;o 

ttfi$ftfcta#ii#K:o^Tx -tr > h 'J y U 7 7* 1 0 0 (Ami 
c 0 n ) ^feBB^ita* 2 ®ff 0 c £ lei fj „ 15 0mM N 

6 5 



WO 99/51743 PCT/JP99/01768 

aCl£#t?50mM Tris-HCl (pH7. 6) (&T\ 

TBSiit) ^mmzmmi, mmwizfai. 5 m 1 tx-mmi 

(6) C H 0 

7m,#<D£fem£.mmw%ffiz.t ztztb, cho-s-sf 

MII^JfllM^i-ft(GIBCO) IcPHkLfcC HOM (DG4 4) tcMIS 

KchATR5/N5KG 1 (V) & SW*chATR 
5/N5KG4P^$IMtSsp I (5M) 7?#J$r LTitllft 

dnacl, 7 i ;-yi'&tf^DD*/i'Atitfi©ts i^y-;u 

Zt^^DNA^EiRL/co filiate Ltz?y X i K£G e n e P 
u 1 s e rgg(Bio Rad) ^ffll^xi/? h d# l/--> g >KJ;D 
D G 4 4 MKSK^A L/c 0 P B S 4> I: 1 x 1 0 7 M/m 1 © 
*Hte»K-eS»$*lT^SDG4 4»feO. 7 8 m 1 ic N ^5X; 
Ki 0 /i gSiii, l. 5 0 0 V, 2 5 # F oiI§ii;T^;i/x 

£*l/c*fflj&£h^*^>^>.f-~y> (GIBCO) 
C H O - S - S FMIH£Jfc (GIBCO) KSSL. 2 ft© 9 6ft7*l/- 
h (Fa 1 con) iffll'TCO, O + a^-^-CT^IU 
o IliilSiBi;, t tf + ^f > • V y (GIBCO) Rlf 5 0 0 
/zg/ml GENETICIN (G418Sul f ate^ GIBC0)£#W3' 5CH0- 
S - S FMlHStfe (GIBCO) © H iR i§ *fe JC £ & U $t^itfe^©#A 

fflfiEL i s AizTViwmtkmzmfei, tmt&&.m<D&umfe* 
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mnm 3 . t ymjttfc&®tim 
c 1 ) t haubffi#H8©«* 

( i ) t hfiftH«/<-^ 8 > 'a" Oil 

Oftfi! L/c 0 t bftftL 3 9 1 3 0 (DDBJ, Gao L. £ 
> 1995) S*©FR^tt5t hSHbA T R - 5 in;#H$ 

/<- a y "a" ©ftS!!©fc&{C7|S©PCR7'5^-7-£&ffll 
fco CDR-^77f^ >77*5'f7-hR5Hv 1 S (g2Ji)#^ 
22), hR5Hv2S (EWt-f 2 3 ) Rtf h R 5 H v 4 S (IE 
W##2 4) li-fe >XD N AE?iJ*W U ^LTCDR7'77f^ 
^7'7^7-hR5Hv3A 2 5 ) Rtf h R 5 H v 5 

A (Be?iJ#-t2 6) (i7 >f-Hr > X D N ae?ij*w u ^Lx-en 

^ny? -f v-cDM*g(c i 8-3 5 b p omffifimmz^tZo 

hR5Hv 1 SWKo z a k3>t>txge?ij (Kozak, M 
, k>s J . Mo 1. Biol. 196, 947-950, 1987 
) Rtf S a 1 I Rtttttt&ft-J-S <fc o ifchR 5 H v 5 AfiN 
h e I tgl§&g&&£Wi|-S <fc 9 tclftft Lfco tfc^S^^-hR 
5 H v P r S (B57U#^- 2 7) liCDR/77f >^^7^7- 
h R 5 H v 1 S £ . hR5HvPrA ( 12 JiJ 2 8 ) tlCDR^' 
5 7 x ^ >/77^7-hR5Hv 5 A t n y-*ft5o 

CDR-^777^ >/7'5'f7-hR5Hv 1 S . h R 5 H v 
2S, h R 5 H v 3 A > hR5Hv4S&tfhR5Hv5A. t> 
O t t:^S|!7'7^7-hR5HvP r SSC/hRSHvPrAiiPh 
armacia B i o t e c h i: J: ^^RJ/ill^ tlf: B 

PCRlis KOD DN Atf »J > 5 --If (M^ffim) 9 
8//lti;i 20mM Tris-HCl (pH8. 0), 10m 
M KC K 6 m M (NH, ) ! SO ( , 0. 1% Trito 
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n X-100. 0. 001% BSA, 0. 2mM dNTPs 
( d A T P , dGTP, dCTP, dTTP), lmM MgCl 
, , 2 . 5 y h © K 0 D DNAtt'J^7-if (MWWim , 
CDR - 7 r 4 ^7^7-hR5Hv 1 S, hR5Hv2 
S, hR5Hv3A, hR 5 H v 4 S&tf hR 5 H v 5 A**tlf 
ft 5 p m o 1 e IT 9 4 "CiCT 3 0 

#I8L 5 fltCTl^K, 7 2 °C(CT 1 £ RB © & if -f 9 JUT* 5 0 
£ £ JC 1 0 Opmo 1 eO^«g"/7-fT-hR5HvPrS 
S.a='hR5HvP r A^JO^., 1 0 0 u 1 © 5fc T* Wi t MS If >f ? ;P 
^2 50 ft o /Co PCR&iCj;i9igfsL/cDNA$rK-£2%©Nu S 
ieve GTG7#d-x (FMC Bio. Products) ^ffl^/;7#D-xf;l/ 

tt4 3 0 bpSODNA|ft^tft§T#D-Xfr^«l^ 
3fS« (ml/g) OTE^iinU 7 x y -;l/}fttts. 7x7-;U 
• ^ n a *;i/AffitB N * a a * ;l/ A$ fcb £ J: 0 D N A Bffr £*j|S5! L 
/Co fflSSLfcDN A£i* y -;l>T?it»$-frA:8U f(D3^01I 
£7R 1 7 # 1 (c^jigL/Co ibll/:PCRMJEI^l!I^Nh e IS 

S a 1 I T??IHfcU N h e I S.C/S a 1 I fffiittZ Cilcif) 
IML/:^7X; K^^-CV I DECi:, DNA^y-S/g 
>*yhver. 2 (£g£) £ffl ^&#©te;£f;:ft o ■£ 

U o 

c (DM&m&mz-kmm j mi o 93>t*r>hSBiia (- * # > 

; J-y) 1 0 0 jc* 1 IZMx., *±T 3 0 »HK 4 2 °C(CT l ftmw 
fiL/Co ^l>f 3 0 0 /z 1 ©Hi -Competence BrothC- >y # > - > 
) 3 7ti:tlHP^> + a /<-|>tfc«, l 0 0 u g/m 

1 L B AS^^iiiCCO^if^l g N . 3 7 o C {ct-^^ > * 
h LT*8§MKl£&ft£il7Co C©J£gi|£&#£L B Aig 
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Jtfc 3 m 1 T 3 7 °C iCT-^tl h QIAprep Spin Pla 

smid Kit (QIAGBN) *ffll>T7"7Xi FD N A ^iH L /: 0 

^7 X $ K4 3 © c D N A ^ - R«©iIgE?iJ£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t (Perkin-Blraer) 
, DNA Sequencer 373A (Perk in-Elmer) laDft^Lfco E?iJ&£ 
ffl^^^T-i LTM13 Primer M4(^M) &tfM13 Primer RV(£ 

Ltz 0 

E c o T 2 2 I MM®®.®® i> l < ^^^Ifebn 

/c/cto. znz'tijEi^&mz^t zmKZ&teiTn&c v i d 

tS^7X; F*hATR5Hva/CVIDECU«Lfco ? 
v 7.X K h A T R 5 H v a/CV I DECCt^U h- 1Mb H M 
/<- i? a y "a" <Dt&&mmRtfMfct 6 7 i J g*E?»J*E7>j*^ 
2 9 C^to * A:, S> a > " a " <D7 I J ®? E ?ij * E ?'J # 3 
0 IC^k^" 0 

(i i) h hSfl:H«><-* a > '"b" Rtf " c " ©$fg 
/<- ^ a > " b " R V " c n ^FR-->t77>J>^$iaot 
a > "a" OF R 3 *aij© t h F R 3 Lft 
ILto 5? g > "b" TfliFRUb h i/t#Z34963 (DDBJ, Bo 
rretzen M. t> , Proc. Nat 1. Acad. Sci . U.S.A., 91, 12917-12921, 1 
994)£*© bCDKW&t Ztzti, FR 3 £ □ - Kt^DNA7 p 7'f 
7 — £ 4 MftgLLtZo F R - •> t y 7 'J >/7 , 7^7-F3RFF 
S (E?iJ#-§- 3 1) &C/F3RFBS (E?iJ#-*f 3 2 ) li-irVXD 
N AE?>J£W U F3RFFA (E7»i#^ 3 3 ) & F 3 R F B A 
(E?'J#^3 4) li7>ft>7DNAE5!l*tt«. 
F 3 R F F S £ F 3 R F F A ttSlrWClBlSWttE^Jfclr U M« 
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iz B a 1 I &.C/X h o I © IS t& E ?ij £ W if -5 0 3 >" c " T* 

« F R 3 * t h£t#P 0 1 8 2 5 (SWISS-PROT, Pol jak RJ. &, Bi 
ochemistry, 16, 3412-3420, 1977)Efe3|5:© £>©{c8$$"9 U 'l>fcJ6 N F 
R3^n - FtSDNA^7>f7-t4 fiftS! Lfco F R - •> * ? 
7iJ>^^^-F3NMFS (E?iJ#^ 3 5 ) &I>'F 3 NMB S 
(EyiJ#-t3 6) Ji-fe >XD N AE?«J£W U F3NMFA OE*J 
#^3 7 ) F 3 NMB A (E?lJ#^ 3 8 ) li7>ft>7DN 
AE?iJ£WlJ- So F3RFBS£F3RFBA tt 5> W tt E 

Is M«UC X h o I &£>'N c o I ©B»E7i]£W*<5o 
F3RFFS, F3RFBS, F3RFFA. F3RFBA, F 
3NMFS, F3NMBS, F 3 NM F AStfF 3 NMB AiiP h 
armacia Biotech td^t? tlfco F 3 R F F S 

£F3RFFA> F3RFBStF3RFBA^7--;l/$t s * 
tl-PtlB a 1 I & X hoi, N c o I &tfX h o I T^-ft Lfc» 
C*lb&B a 1 IRtfNco ITSIht5Ciiaf)il8Lf;^7 
X ^ F h A T R 5 H v a/C V I DEC (Ba 1 I/Ncol) (c 
IAL, L tz 0 IE L ^E^il^ft § ^5 X 5 K&h 

ATR5Hvb/CVIDEC^^L/: 0 :/ 5> X ~ K h A T R 5 
Hvb/CVIDECCt^nSbmtHi^-^3> "b" © 

i&mmmRVMfctz r i j »ejij«-e?«j#^ 3 9 c$to t fc> 
v a y "b- 07 1 j wtmmz&mm^ 4 0 t^to 

F 3 NMFSiF 3NMFA, F 3 NMB S i F 3 NMB A^7 
- - $ •£ % ftlf'ftBa 1 laifXhoI, NcoIS(/Xho 
I TflHI: Lfc 0 :tl^B a 1 IRcFNco I T #Ht 1" 6 C <h IC <fc 
518Lfc^5X?FhATR5Hva/CVIDEC (Bal I 
/N c o I ) ClAL, &SE?iJ£ft;£ Lfco IE L ^E5>J*W1" -6 
7* 5 X $ K*hATR5Hvc/CVIDECi*«Lft. 7 5* 
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$ FhATR5Hvc/CVIDECCtitl4k h£ftH*><- 

t/Tt. £tz. '<-i?a> M c" ®7 * J ®BB?iJ£EyiJ#-5f 4 2 

( i i i ) t h m it H %k'< - : J a > " d M Rtf " e " ©flflg 

- 5? 3 > " d " SC/ " e " ^FR-'>t-y7'J>^'Si:J;ot 
/<- y s y " a " © F R 3 t h F R 3 Cli LfP 

^L/Co ><-S>a >" d" TttFR 3 & b r-fcftM62723 (DDB.K Pa 
scual V. h, J. CI in. Invest. , 86, 1320-1328, 1990)& © 

/Co FR-y+77'Jy/y7-f7-F3EPS (ffi^J#^ 4 3 ) 
tt-fe > X D N Al£?iJ£W U F 3 E P A (E?iJ#-if 4 4 ) ti 7 > f- 
t>XDNAi?i|^f 7 5 v-© 3 ' -**tt l 8bpOfi 

ifc^S^^-fT-F 3 P r S (Bg?iJ#-t 4 5 ) RC/F 3 P r A 
(ME^iJ 4 6) ttFR- < >t»7'jy/75'fT-F3EPSS 
[FF3 EPAi**o^-*tU ffeO F R 3 O -> + 7 7 !i > / \Z 

/< - V 3 > "e" THFR3^t hft^Z 
8 0 8 4 4 (DDBJ, Thomsett AR. h> , unpubl i shed) S * © & © Id g 
JfttS fci&s F R 3 £ 3 - Ft5DNA77-fv-^2 L fc 

o FR-->t 77'J>/77^-F3VHS (i£^J#^ 4 7 ) tt 
•b >X D N AE7U£*r F3VHA (@2?"lf£^ 4 8) li 7 > f- -fe 
>X D N AE?iJ£W U 7 5 f -7-0 3 ' -5fcJ8ti 1 8 b p ©jg*i 
&*JE?iJ£WT&o F3EPS, F 3 EPA, F3PrS> F3Pr 
A, F3 VHSSC/F3VHAIi Pharmacia BiotechJC <£ <0 

ntzo 

P CRli, KOD DNA Polymerase fcffll,^ 10 0^1 
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(DKmm&&^ 1 /iMCFR-i/t?7'J>/'/7'f7-F3EP 
S tF 3 E P Av X!iF3 VHSiF3VH A £*ft**ft 5 u K 
0. 2mM©dNTPs. 1. 0 m M © M g C 1 . s 2. 5U©K 

0 D DNA*U 5 - LT 9 4 
°ClZT3 0®m, 5 0 tlCT 1 £|BU 7 4 tCT 1 #B3©fi&1f-f 
* ;K' 5 IsltT^x ^tlDOpmol e©^S&7°^-7-F3P 
rS3i[fF3PrA^il]^, |i;jailtO;^2 5 ®ftitz 0 

P C R&IC J; *) itfi L/;D N Afrtf* 2 %©Nu Sieve GTC7 if n 
-X(FMC Bio. Products) Wc 7 77' o - x 7 s ;l/l^^c% (c «fc fj 
#StLfc 0 4 2 4 b pfiODNAifr^ttt^T^D-xn-^fi) 
s 3 f&S (ral/g) ©T E £*5s7JD U 7x;-;H[U, 7 x 
y - 71/ • 7 DD^;l/AitJi N * a o >J-wU A ft K «fc t> D N A »r £ 
fitl^l/Co fit SI L/c D N A£x* y fc^:. ^©3# 

© 1 »<&7K 1 4# 1 {CTgft? Lfco ibtlfcPC RKfo&&Vi}$: B a 

1 IR^Nco It^tU :tl^B a 1 I Rtf N c o I T'Mit 
t^ZtK^K^mWiLfz-fv XI KhATR 5 Hv a/CV I DE 
C (B a 1 I/Ncol) i:iAL, £ H ?"J £ i£ £ L 0 

IE L ^ HS^U * W 5 7* v X S K£hATR5Hvd/CV I DE 
CSt;hATR5Hve/CVIDEC^«Lfco ^7X; K h 
ATR 5Hvd/CV I DEC(C^£ft&t h M it H <ft - V a > 

"d" ©iaaiE^R^jtjiet- S7 $ y »E3»j*ieyijs-^ 4 9 ic\ /< 

- * b > "d " ©7 $ y 5 0 fc**- 0 * /c> 7* 5 

X ^ K h A T R 5 Hv e/CV I DEClc^ttlSb h SHb H 

- 3 > " e " ©^sse^js-c/^fj^f * 7 s y ^seF'j^ie^js^- 5 

1 y 3 > " e " ©7 5 y KE5tJ*E^J#-^ 5 2 ICtf^c 

( i v ) . fc h 3Mt H 8 '< - 3 > " f " S. cf " g " ©#$ 
'< - $> a y " f " RCF " g " (i F R - + », 7 V > \z «fc o T 
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/<- V 3 y " a " © F R 3 £J?lJ© t h &&£*© F R 3 L ft 

SS! L/Co i> a > " f " (it hffi#L04345 (DDBJ, Hillson JL. 

J.Bxp. Med. , 178, 331-336, 1993) ^OFR3lC, ><-'Ja 
V u g" iiS78322 (DDBJ, Bejcek BE. b> , Cancer Res., 55, 2346- 
2351, 1995) 4#OFR3i:Iftt5fc*FR3 43 - Kt4^5 
t - * 2 @ "f o & J& I tz o - ^ 3 > " f " © F R -•>•+? 7 >J 
^7-F3SSS (S£?iJ#^ 5 3 ) ti-tr > X D N ASE?'J£ 
W L n F 3 S S A 5 4) ti7>^-l?>XD N AI£?iJ£W 

U ^7^7-©3' 1 8 b p ©fflffiWSejnj^^tSo 

'< - : J a > " g " © F R - >> + y 7 y y ^ 7 5 W v - F 3 C D S 
(B£?iJ#-t 5 5) li-fe >XDNAie?iJ^f U F 3 CD A 
f 5 6) (* 7 > f- -b > X D N A BB7IJ £ W L . 75^7-03' - * 
^t±18bp©fi*iftie?iJ£Wt-£o F3SSS, F3SSA, F 

3 C D S&tfF 3 C D A it Pharmacia BiotechiCck ^l£&lFttg 
Ztltzo PCRii^ KOD DNA^'J^-t* 

^ . 1 0 On 1 © £ Jft if£ £ & IC 1 //M©FR-->+-y7'J>^*75 
^7-F3SSSRt;F3SSAn<liF3CDSSt;F3CD 
A^ftlftl5 // Ifo, 0. 2mM©dNTP s N 1. OmM© 
MgC12, 2. 5U©KOD D N A # <J ^ 7 - -t? ZStlikftT* 
*#i»«^^fflLT9 4°Ci:t3 O^FbI, 5 0 °C IC T 1 fl-PdK 7 

4 °C(CT 1 #H)©fi&iJ- -f * ;U7j 5@ffl,\ §&K1 0 0 pmo 1 
eO^«75'f7-F3 P rSS.O'F3 P r A£J0;U ft ISfiSiJ- 
-f ? )\> £ 2 5 0 ft o /c o 

PCR&K«fct)*i*BLfcDNA8rfi-£2K©Nu Sieve GTG7#u 
-X(FMC Bio. Products) £ffl ^ 7 # p - X y/HM»ilC «fc <0 
»iLfco 4 2 4 bpSODNAifr^tWt5 7^D-Xfr^t0 
3 {£* (ml/g) ©T E^^Jta L, 7 x y - ;U»aix 7x 
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J - jl ■ ? n n A $ tfk * n o Jiwu A $ tUte J; ») D N A W? Jt* £ 
ttSHLfco »«L7:DNA*i^;-;l/-ei!l:»$t^fit, -£©3:ft 
© 1 1 4 # 1 izmmttzo {#ill/;PCRS^I^t^B a 
1 I R tf N c o I T*m it L s :ll^Ba 1 I & N c o I ti-ffc 
"T & C £ JC J: «9 g|$! L /c 7* 5 X ^ K h A T R 5 H v a/CV I DE 
C (Ba 1 I/Nco I) CIAU i£gSE?"J£&£ L fco 

IE L S£ ?'J £ W & 7° -5 x $ F*hATR5Hvf/CVlDE 
CRtfhATR5Hvg/CVIDEC£#«Lfc 0 7 ? X i Kh 
A T R 5 H v f/CV I DECIC^^tlU HftHiA'--; 3 > 

f " t i j mnimzmm^^ 5 7 5 8 k,t*- 0 * 7-5 x ^ 

K h A T R 5 H v g/C V I DECI^^tlU h SUt H«/<- 5> 
a> "g" (Di&mmWRtfttJ&t Z> 7 i J m®M*Z h tfKX- ? 3 
> * g " ©7^7 i£iS?iJ£ge?iJ#^ 5 9 , 6 0 i:$to 
(v) t MftHiA'- y 3 > "h" ©$£ 

' { -^3> "h" liFR-->+y7'J>/Si;iotA'-i; 3 > 

" a " © F R 3 £ JM © fc h $t# S * © F R 3 « ft L ft!! L fc o '< 
- 5> 3 > "h " lit bft#Z26827 (DDBJ, Van Der Stoep J. Ex 
P.Med., 177, 99-107, 1993)fi *© F R 3 tm&t £ tz J6 F R 3 £ 
- Ft^7 p 7^7-^2 Ifo^fiii L /Co >< - 5> a > " h " © F 
R - •> + y 7 U >^^5^v-F 3 ADS 6 1 ) ti-tr > 

X D N A £ W U F3ADA ( E?IJ #-t 6 2 ) Ii7>f t>X 
D N A H ?ij £ W L , ^H7-©3 ' -3fcjBtt 1 8 b p ©jSMftie 

F 3 A D S S O' F 3 AD A!± Pharmacia BiotechK «fc *) 
**Sl3ftfco PCRtt, KOD DNA^U7-t' (MWtim) 
% m 1 0 0/z 1 © £ Jt* S £ $ fc 1 //MOFR-^t77'Jy^ 
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y-5-f^-F3ADS&t>'F3ADA£*-tl-£'ft5// lfo, 0. 
2mMOdNTPs, 1. 0 m M O M g C 1 , % 2. 5UOKOD 

T3 0»P|, 5 Ottctl^FI, 7 4 °C{CT 1 ^Pa^cDSSif^ ^ ;U 
T 5 El'fflK HClOOpmole (0^.^y°y ^7-F3PrS 
&tf F 3 P r A£iQ*.s ft CfflSiff * 2 5 Elfifo £• PCR 
j*{C e fcf9JifiLfcDNA8frM-^2%(DNu Sieve GTG7 
if u - X ( F M C Bio. Products)£fflWc7#o- 

4 2 4 bpSODNA»flt*tft573!fu-^fr*ftlR^ 3 
(ml/g) CD T E U 7x7- tbv 7 x y - ;U • 

tK i 4 /* n:gMU:o &&ttfc p c RKmm&yu* b a i i at; 

N c o I T'#Hfc U <Itlb£B a 1 I RtfN c o I T*m<l+& d <!: 
{c^OPML/cy^X^ FhATR5Hva/CV I DEC (Ba 
1 I/Nco I) i:IAU i^Sie^J^^^L/Co IE L ^0£?iJ£W 
t5/7X; K*hATR5Hvh/CVIDECi**Ufco ~f 
? Z i F h A T R 5 Hvh/CV I DECIC^SIl5t h 9 -ft H II 
><-i>a> "h" O^KSejiJS(>'*f^t- -5 7 $ y KBE9»J*EyiJ#f- 
6 3 t tz, 5? 3 > " h " <DT I J KEJIJ&E^J*-?- 6 

4 IC ^ o 

( v i ) t h mit H - S> a y "i" SO* " j " © ;|ggg 
/< - s? g > - i " R a* "j" li F R - •> + y 7 y y/sctot 
/<-S> 3 > - a " OF R 3 £gij© t Hfc#i#©F R 3 iCg&Lft 
$!! Ltzo v 3 > u i " [it htitftU 9 5 2 3 9 (DDBJ, Manhei 
mer-Lory AJ. , unpubl i shed) & ^© F R 3 IC . '<-i? 3 > "j" « 
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L 0 3 1 4 7 (DDBJ. Collet TA. £, Proc. Nat 1. Acad. Sci. U.S.A. 
, 89, 10026-10030, 1992) ft %<D F R 3 IZ + & tz F R 3 £ a 
- K * S 7* 5 ^ v - & 2 L 0 >< - 5> a > " i " OFR 

-yfy7'J^^7^7-F3MMS #§ 6 5 ) (i -t? > X 

D N Age?iJ£W L> F 3 MM A (ffiyij*-^ 6 6) li7>ft>XD 

n Aie^ij^-^ u ^^7-©3' i 8 b p (»mm$i^n 

>< - : J a y " j " 0FR-->t?7'Jy^y7>f7-F3BMS 
(E7iJ#§6 7) li-fe y X D N A@S?iJ£W U F3BMA (E?(l# 
§6 8) fit 7 > f- -t? > X D N A £ £ U ^5^7-©3' - * 
Wt* 1 8 b p ©JBHIWEM F3MMS, F 3 MM A. F 

3 BMSRO'F 3 BMAIi Pharmacia BiotechKJ: O^J&RtfffiSB 
^tlfco PCRI^ Ampli Taq Gold (Perkln-Blmer) £fflt,^ 1 0 
Op. 1 © R J6 S £ ft K 1 ^M©FR-<>+.y7'J>^*7'5-1'v-F 
3MMSiF 3MMA, XliF3BMSiF3 BMA^^Ufft 5 
«lfo, 0. 2mM©dNTPs, 1. 5mM0MgCh , 2 
. 5 U ©Ampli Taq Gold£ #fr fcffl LT 9 4 °C 

£T3 0 8>ra, 5 OtICTlftH, 7 4 °C IC T 1 $®<D&&1t>( * 
i\>H 5 mVr $bCl 0 Opmo 1 eO^a!/?^ 7-F 3 P r 
S&tt'F 3 P r A £ #n ^ ii;ggt^?yl/^2 5 0 fi 1 o A: 0 

PCR^(Cct«9^1®L/cDNASff^r^2%©Nu Sieve GTG7#o 
-X (FMC Bio.Products) Wc 7 ;# D-xy/H^^iCJ; «9 
ftBltZo 4 2 4 bpSODNA»rJt4^ttS7^D-X^4flI 
M<0, 3M (ral/g) ©TE^iiiiL, 7 * J -yUJfctfK 7 x 
?nn*iK|^ ? p d * ;l/ Aft tB tc J: *9 D N A Vr it £ 
SSLfc, **K LfcD NA*x* y -ti-fc&s © 3 # 
0 1 1 4 # 1 K&fllLfco #£ft/cPCR£fC2!&«Ba 
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1 ISt/Nc o I tSikL. :n^Ba 1 ISy'Nco Itllt 
-? 6 C Hz£*)mMLtz7y X i KhATR 5 Hv a/CV I DE 
C (B a 1 I/Ncol) <c*A U ££E3»J£i*;£ Lfco 

IE L ^K^iJ^W-T X * K£ h A T R 5 H v i/CVIDE 

C&0'hATR5Hvj/CVIDEC£^£L/c 0 Kh 
A T R 5 H v i/CV I DECICtinSk h iMfc H ^ /< - V a y 

- i " ©i&»ie?iJ£.tf*fJE;tS7 $ y $ie?ij/<j: ^i^< - ^ 3 > " 

i " T ^ 7 mW.n*W.?m j % 6 9 Rt>* 7 0 (C ^"to *f:, ^77; 
K h A T R 5 H v j / C V I D E C K # t tl £ h hgjkH«/<-y 

3 > "j" ©igSE^JRtfftjS-rsT $ y BE$Jtt fctfic/*- g 

> " j " COT i y IE ?ij £ IE ?ij # 7 1 & tf 7 2IC/Tt 0 

( v i i ) t h m4tum'<- » a > " b i " at; "di" comm 

/< - S? a > " b 1 " R O' "d 1" liFR-y + 77 'J y/SlU 
oT'<- v 3 > " b " fttf " d" © F R 2 £gij© t h- iaftEfc*© F 
R 2 Kg ft LfF&! L/Co t r-fcftP01742 (SWISS-PROT, Cunningham 
BA. <h , Biochemistry. 9, 3161-3170, 1970) S * © k © gft 3 _ 
SfcJ6. FRZ*3-Ft5DNA^7-f7-42fift!!Lfc. F 
R-yfy7'J>^^^-F2MPS ( 12 ?lj § ^ 7 3 ) (i -t? > X 
D N A@£?iJ£W F 2 M P A (E9»J#^ 7 4) Ji7>^-t?>XD 
N Age?iJ££-f£ 0 tfc, £Hfc«1ltWttE7iJ£W U MMSIittE 
coT2 2 I-fttfBa 1 I OBIE5l|*St«. 

F2MPS, F 2 M P A li Pharmacia BiotechJC «fc »5 
S!! S ft <, F2MPSiF2MPA^7--;^*, EcoT2 2 
I & B a 1 ltffijbLfco :n^EcoT2 2 Iftt/Ba 1 IT 
«jktSCtlc«kOBi!!Ly;y5 7S FhATR5Hvb/CV I 
DEC (EcoT2 2 I / B a 1 I) SlFh A TR 5 H v d/C V 
IDEC (EcoT2 2 I/Ba 1 I) i:|AU £SE?iJ£&;£ 

7 7 



WO 99/51743 



PCT/JP99/01768 



Ltzo IE L ^ E*J £ W t S ~f 5 X S K£hATR5Hvbl/CV 

1 DE CRJ/hATR 5 H v d 1 /C V I D E C i<t?g Lf; 0 7*5 
X $ KhATR5Hvb 1/CV I DEClc^^tl^t hmitHm 
/<-S> 3 > "bl" Ottl6EWRtr*H6^57 $ y»E^Jtt&af|c 
><- 5? 3 > "bl" 7 $ / BE?>J£E?iJ#-3- 7 5R[>'7 6 i:,Tto 
£ti, -7 5 X i KhATR5Hvd 1 /C V I D E C lct*tl-S t 

FSftHi^-v; 3 > "di" ©£3£E*>j&tf*tJs-rs7 $ y he 
& 3 > " d i " ©7 u ^ie?ij^ie?ij#-t 7 7 

7 8 {C^-^o 

( v i i i ) t h- m it H m /< - 3 > "b 3" & £>* "d3" o « 

>< - S> a > " b 3 ■ X ^ " d 3 " «FR-->+7 7'J 
o T '< - i> 3 > "b" & CJf "d" © F R 2 £ glJ © t K i/t# £ £ © F 
R 2 CS^ IM L fco t h £tftZ80844 (DDBJ, Thomsett AR. &, 
unpubl ished)fi*© FR2fcg&f£fci6, FR 2^3 - FtSD 
NAy7Y7-?r 2if^il/: 0 FR-->t»;7'J>/^M-F 

2 V H S CiB?iJ#-t 7 9 ) li t>7D N AI2?iJ£W U F 2 V H A 
(E?iJ#-t8 0) tt7 >XDN AEyiJ^WtSo 

Cffi»«ttE5!l*WL, M^Kte E c o T 2 2 I Rtf B a 1 I ©B 
ajEyiJ^WtSo F2VHS, F 2 V H A li Pharmacia Biotechtc 

F2VHSiF2 VHA^7--;^t, E c o T 2 2 IRlFB 
a 1 I T*m& ItZo d tl* E c o T 2 2 I & B a 1 I T'ifttS 
-I £ !C J; =$§!! L /c 7° 5 7.^ KhATR5Hvb/CV I DEC ( 
EcoT2 2 I/Ba 1 I) Rtf h ATR 5 H v d/C V I DEC 
(EcoT2 2 I/Ba 1 I) f:|AL, £SE?iJ£ft£ ltz„ J£ 
LV»E5ll*tt5y7X5 F4h ATR 5 H v b 3/CV I DEC 
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StfhATR5Hvd 3/CVIDECi**Lfc. 7 5 Z i K h 
ATR5Hvb3/CVIDEC!CttnU M^H»a'- i? 3 
y "b3" ©£SE7iJ&tf*fi6*<5 7 $ y »E?Ufc y 3 

> "b3" 7 $ 7 ®E?iJ£Se?iJ&^ 8 1 SO' 8 2 i:*to * fc* 7* 
77; KhATRSHvd 3/CV I DBCi:f*n5h MHt H 

m'<-va> "d3" s 7 $ j &mmft 

K. '< - i? 3 > " d 3 " © 7 ^ y ®E?'J #-t 8 4 (C ^ 

to 

(2) fc hS4"fcffif*L*Vffi*0*» 
( i ) t j 3 y « a - 

t h SHt A T R 5 L«*s PCRSia5CDR-^77r 
-f J: «9 ft-Ji! L/Co t htaftZ37332 (DDBJ, Welschof Mb, J. 

Immunol. Methods, 179, 203-214, 1995) £ * © 7 U - A 7 - ? &Jft 
^ft^k hSfllffitt LI (A - a >" a " ) ©.ft|!i©*:#>fc 7 

#© p c r 7° 5 •< -7 - £ mm l tz o 

CDR-?'77f^ > J7'7°5 l' ? - h 5 Lv 1 S (I£?iJ#-f 8 5 
) RO* h 5 L v 4 S (E?iJ#^ 8 6 ) « Hr > X D N AE?iJ£, C D 
R/77T^/y7-f7-h5Lv2A ( E ?U # 8 7 ) . h5 
L v 3 A (E?iJ#^f 8 8 ) Rtf h 5 L v 5 A (EJIJ## 89) ti 7 
>ft>7DNAEJIS-WU §7 , 7^7-Ofiffii:2 ObpOfi 
^tWE^^^r* So flSB7*5 -f v- h 5 L v S (EJiJ#^ 9 0 ) R 
tfh 5 LvA (E?iJ#^ 9 1) iiCDR^77f >( V ?'7°7 v - 
h 5 Lv 1 S&tfh 5 Lv 5 Ai^tn i?-^tt5o CDR-/ 
77f^^77^-h5LvlS> h 5 L v 4 S > h5Lv2 
A. h 5 L v 3 A ^ h 5 L v 5 A . h 5 LvSlC^h 5 LvAB P 
harmacia Biotechlc£j&, ft$j| ££lt L tz D 

PCRfemte, 1 0 0/i ltd 2 OmM Tris-HCl ( 
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pH8. 0)s lOmM KC K 6mM (NH, ) , SO, , 
0. I % Triton X-100, 0. 001% BSA. 0 
. 2mM d N T P s ( d A T P , d GT P, dCTP, dTTP 
). ImM MgCh , 2. 5ai? KDKOD D N A t' 'J 7 
5 - -fer (^#1*11) x 5pmo 1 e©CDR?'77f 
v - h 5 L v 1 S. h5Lv2As h 5 L v 3 A, h 5 L v 4 S> 
&CJf h 5 L v 5 A^^ff^o 

PCRJiDNA Thermal Cycler 480 (Perki n-Elmer) 
9 4ti:t3 0#IB, 5 0 «ClCT 1 7 2 t IC T 1 ^HOfi* 

if-T 7 /U £ 5 HHt 9 -I £ JC J; ?K 5*OCDR/77f-f V 7* -f 3 
<< -7 - £ 7 -fr > -7' ;U L fc o ^©Rfta^jftici 0 0 pmo 1 e © fl. 
S&75-fv-h5LvS&.tfh5LvA£;!jt];U 9 4 °C ic T 3 0 %J> 
ffls 5 2 °CfCT 1 #|Bk 7 2 °CiCT 1 #IS!©fi£-tf->f 7 )l>% 3 0 HI 

P C R£M£$£ 3 % NuSieve GTG7#p -7(PMC BioProduc 
ts) ^tzTiiu -XfiHlaclic j; (5 U ^ 4 0 0 b p 
SODNA»fK-^#W-r^7**D-x^-^ijfJ|9ti}L7 t Co 7#n-X 
)t £ 7 x y - 7 n d A T $ tij I N DNA§rJt£i7 7 - 

^ttifttc J: »)lalJRLfc 0 @JRLfcDNA»rtt£{BI|iB#&Spl I ( 

sm) &of b g 1 11 (sajt) fci f? 3 7 °ct 4 1$ fig aut l fc o 

C©7iHbM£^£7x7-;t/&r>'?an*;l/A-?ffifctjLs DNAI 
tf£x7 j -jUT'&WitSlt fc^ TE1 0//llc^»U;o iiEO 
J: 9 LTII Ltz t MftSfrLavfii** 3 - Ft -5 it 
^tTSpl I-Bglll DNAffriSpl IRa'Bgl IITiS 
<ktS C <b fC «fc «9 S§£! L/;CV I DEC^77-^DNA5^y- 
^ a >y hve r. 2 (SfiS) & ft © *& # fcft l W 6 

°C T l BfrlBRfc $ tirSlg L A: . 
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:oilSI^i?-^it JMi o 9 n y e r- y hmm (~-y 

1 0 0 "I {CiOi^ 3 0 »|ffl, 4 2 °C«CT 1 ^Pb1# 

■ Lfco 3 0 0 # 1 CD Hi -Competence Broth(^ «, # y y - y 

) £#n;L3 TtCTmPI-fV + a^-hL^ftx 1 0 0 # g/m 

^- h iT*mmi&m&&#*'&tzo z.<Dmn&&#*L b a& 

«!3m 1 "e 3 7 °Ci:t-f igi b QIAprep Spin PI a 

smid Kit (QIAGBN) ^ffl^ty^X; FDNA^ilU; 0 

75 7, i K<£© c D N A a - KM*!ccDi&gie?iJ£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) £fflt^ 
, DNA Sequencer 373A (Perkin-Blmer) £ fr) & £ L ft 0 
ffl7 , 7^-HTMl 3 Primer M4(SSi£)Rt>'M 
13 Primer RV(±M)£ffl^s M^[S]CD^SE^J^ 

£ ^ - K-f ^Jlfe^ U 5' -#J(c B g 1 IlgtSETiJRtf K 

o z a k B2?iJ N 3 ' -ffljc S p 1 I mt&mFl&ft-D?? x i K£ h 
ATR5Lva/CVIDEC Lfco t hSNfcL a 

>" a " ©ifiigEyij CttfctZ 7 i J g£££fr) £B£?iJ#-t 9 2 1; 
* f o tfZs '< - ! J a y " a " © 7 S > K E?l] £ E7lj#^ 9 3 K * 

to 

( i i ) j<- -y 3 > " b " " c " 

/<- y a > "b " S. £>* " c " /<- ^ a > " a " © F R 3 £g 
ft (FR-yt 77 y t & C t (C «k i) ft SB! L/Co S> a > 

"b" iciih r-£tf$S68699 (DDBJ, Hougs L t> , Exp. Clin. Immunog 
en et., 10, 141-151, 1993)&fc© F R 3 £ N /<- i> 3 y u c " (C 
(it hia&P01607 (SWISS-PROT\ Epp 0 &, Biochemistry, 14, 49 
43-4952, 1975)$*© F R 3 fc^-tl^tlteffl Lfco 
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,< _ :j 3 y - b - ©FR3*3-Kf4^5'f7-F3SS (E 
?'J#-*f 9 4) t F 3 S A (E 9 5 ) % & £ ^ U '< - S> 3 > " 
c" 0FR3*3-KtS^7>f7-F3RS (E?iJ#^f 9 6) i 
F3RA (EJ1ff8 7) tt£^Ka*IWttEW*^L, rM^ftiJ 
pgH3tK p n I Sa'P s t I OgtE5!l*WtS. F3SS, F 3 
S As F3RS, F 3 R A (2 Pharmacia Biotechfc: AjjJu ffilS^S 
KL/Co £• 1 0 Opmo 1 e©F3SS£F3SA. & 5 VWi F 3 
RSiF3RA^96tl:t2^P^ 5flti:t2MMItK 
ilcJ: «9 7-- y tt N 2 *«DN A«r«"*ff« Lfco 

c:tt&2*«DNA»rK-£S!||B**KpnI (SfSifi) JC «fc *> 3 
7 °CT 1 BtMttL, fc^T?WR**P s t I (£S&) JCJ: 0 3 

7° 5 X * KhATR5Lva/CVIDBC*$!li»*Kpn I 
(SffiiS) K: ck «9 3 7 TIT? 1 SIHflMb U ft^T«H**P s t I 
icj;<3 3 7 °CT- 1 B# 8Hb L fc 0 SftS^tt* 1.5% 
NuSieve GTG7#p-X(FMC BioProducts) fffll^;7*'o-xy 
^m^»l>(c J: «9 U & 3 0 0 0 b pS©DNA|ffr^^tt 
*72fD-Xfr£t0»)tBLfco 7 # D - x £ 7 jl J - JUR Zf 7 a 
D^^ATiHiL^ DNABf)t^Ji^ J — J\/T:itJ$i£ •ttiztk*. TE 
* ft? L tz 0 

±12© <fc 9 ic Ltli L -7 3 > w b " * S t> te " c " OF 

R3^3 - FtSKpn I-Ps t I DNABfrttiKpn I R(f 
P s t l7?^ltt5:iiCi?)FR3^i4LfchATR5Lva 
/CVIDEC^^-^DNA5-fy~y 3 >+7 hve r. 2 
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y~-y) l o o a l icinx.. ?K±-e 3 o 4 2 tier l #Hi» 
IL/Co i^^T 3 0 0 # 1 ©Hi -Competence BrothC^- y $ y : J - y 
) £ #D ;t 3 7°CICT1 tiffflj > * a ^ - Kfcl, 1 0 0 u g/m 
1 LBA$35S«lli::©^ii*il, 3 7ti:t-tO* 
a ^- h LT*§IS]f* 0 c©ffi>KfeiHft£L BAS 
US 3 m 1 7? 3 7 °CICT-&ig* U Bttiiftfr £ QIAprep Spin Pla 
smid Kit (QIAGBN) %m^T75 X i KDNA*B«Lfc. 

^^7.^ K4>© c D N A 3 - K&tt0ift£E?i]£Dye Terminator 
Cycle Sequencing FS Ready Reaction Ki t(Perkin-Elmer) 
, DNA Sequencer 373A (Perkin-Elmer) i:J;f)ft£U;o @c*?>]&;£ 
ffly^ >f -7- t LTM13 Primer M4(^S^) &t>'M13 Primer RV(S 
Sit) ^ffllK Pi2riqI®ft££?tJ£IIB-0-* C £»c«fc DBEJiJ*^^ 
L /:» 

Ctlbt hS4*k$i#L*/<- 3 > "a" © F R 3 L 

- y a > " b " \.*it'<- v g y - c " * n - Ktsae?^^ 

W -f 6 :/ 5 X ^ F^tnfllhATR5Lvb/CVIDEC, h 
ATR5Lvc/CVIDEC£#£L/c 0 K h A T R 5 

L vb/CV I DECICt^nst > "b" © 

&£E?iJR0 t **i6"tS7 $ J Wtmwti y 3 > "b" 7 ^ 

y ®?ie?ij£ie?ij#^§- 98.99 iz^-to * /c, y ? x $ k h a t r 

5 Lv c/CV I DECi:tin§t h Mil L tl'< - 3 y " c " 
©*a£E3&JRC/StfJ6*-.5 7 S y StBEJiJfc J;tf/<- ^ 3 > " c " ©7 

$ y $@e?ij£ie?ij#-t 1 o o & «t 1 o 1 izjjk? 0 

( i i i ) /< - : J 3 y "b !•" &. O* "b 2" 
/<-v?a V "b 1 " &tf "b 2" A-^ 3 > "b" ©FR 2 
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£ d t <0 ftM L fco /<-y a > "b 1" icttfc hffif* 
S65921 (DDBJ, Tonge DWb. Year Immunol., 7, 56-62, 1993)i* 
© F R 2 £ N A - y 3 > "b 2 " fete t hfa#X93625 (DDBJ N Cox 
JPt>, Eur. J. Immunol. , 24, 827-836, 1994) A F R 2 * * ft*' 
ft{£ffl L /Co 

'< - » a y "b 1" OFR2*3-Kt^5'f7-F2SS ( 
E?lJ#^ 10 2) t F 2 S A 103). & * lMi/<- 

3 V "b2" OFR2*3-Ft4^7'f7-F2XS (S£?iJ#^ 
1 0 4 ) £ F 2 X A (S£?iJ#^§- 10 5) tt 5 1. WC £ *| ft E 81 * 

l x ffimicfflmmm a f i n&o's p e i cobbed *w*-«o f 

2SS, F2SA. F 2 X SS^F 2 X All Pharmacia Biotech(C 
<k «9 ^fiS$llfco #1 OOpmol eOF 2 SSiF 2 SA, & S 
^J*F 2 X S £ F 2 X A* 9 6 °C K X 2 #Rg N 5 0 °CtCT 2 
mt& C t ia t> 7- - y 2#liiDNA8frK-£flFS!JLfc 

O 

C ft £ 2 :£ $i D N A ®r # £ $ij PS SI f£ A f III ( S SiS ) £. S p 
e I (SSJt) (C cfc *9 3 7 °CT 1 Kf RDffi it L o #Bftffl£&*7 x 
y a n *;UA-e=ftai U D N A8fr£-£x£ y ft R 

T E izfeM Ltzo 
■?3 x i K h A T R 5 L v b / C V I D E C * JWBRS* A f III 
&0*S p e I (^S^) !aO 3 7 °CT' 1 BfrlfflilUbLfc 
o ?8 4fc 21 £ 425 £ 1 . 5 % NuSieve GTG7 if o - * (FMC BioProducts 
) *ffll>/:7#n - Xf /H^^ciia *)£J|| Ls & 3 0 0 0 b p 

S©DNA$rtf££W^37#D-7.fr£t?]fr)tBL/Co 7 # o - x 
it £ 7 x J - 7 n d * ;l/ ATtt til L . DNAl^^x^;- 

;ut*&R$ tfct, TEi:g»Lf;„ 
±12 © <fc -5 K: L TPS? L >< - i> 3 > "b 1" 4> 5 U tt- " b 2 " 
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©FR2*3-Kt5Af 111-Spe I DN AWfJti A fill 
StfSp e ITfi^t5Cil:«J:!)FR2*^LfchATR5 L 
vb/CVIDEC^H-^DNA7^'--> 3 >^yFver 

ill $n L o 

^2>g*£zI£^£;M§gJMl 0 93>ex>MBM& (- -y # > 
S?- >) 1 0 0 u 1 lcjn*.s 7X±T 3 0 £|B % 4 2°Cl:t 1 7)F B lf 
g Lfco 3 0 0 ^1 ©Hi-Competence BrothC— <y > i? - y 

) 7tl:t lHF B H> + a^ - hLfct, 1 0 0 # g / m 

1 L B A*35*ift±l;: Z.<D±mm%* 3 7tl:t-t^> + 
a^ - h LT*I§©JBSigifc#£ff fc 0 C©J&ff$K&#£L B A 
ife 4 m 1 T? 3 7*CKT-£ig£U B#H#j^ b QIAprep Spin Pla 
sroid Kit (QIAGBN) £ffl^T7°5X^ FDNA^iiLfco 

7°5X ^ K*©c DNA3- K*M©i&S@e?ij£Dye Terminator 

Cycle Sequencing FS Ready Reaction Ki t(Perkin-Blmer) 
, DNA Sequencer 373A (Perkin-Blmer) K & <Q L tz 0 tinfofe 
ffl7°^^-£LTM13 Primer M4(S?lii) &tfM13 Primer RV(£ 
Sit) M^lSlO^gK^^iSE^-5 C i ic J: f5 le^ij^^^ 

Cft£ h h-IHfcitftL 3 y " b " OFR2*IftLfc/< 

- s> 3 > • b i " * & \,*tes<-i? g > - b 2 " * 3 - k -raited 

X; K**tlfnhATR5Lvb 1/CVIDE 
CRtfhATR5Lvb2/CVIDECt*«Lfc. -f 5 7. I V 
h ATR 5 L v b 1 /C V 1 D E C h Y M it L B '< - S> 

3 > " b 1 " OigSE^J&Of^JtC-rs 7 $ y StE?iJ&tf 3 > 

"b i " t i j mmZE.m%^ i o 6 &r>* 1 o 7 ic^to £tz, 

•fvxi KhATR5Lvb2/CV'I DECi:^t*l5t r- 1Mb 
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: J 3 y " b 2 " <D7 i J WtimZtZJm^ 1 0 8 1 0 9 K 

(3) b tmitVLWoztm^? ?-®ffim 

(i) t hMitHMt* J 5 LMt<Dm&i£ 

H SI V £ £ tr ^ 5 X $ FhATR5Hva/CV I DEC^ 
N h e I StfS a 1 ItHftL k HftH«V««Oc DNAi 
n-^Iel^L. chATR-5fi#lS^5X; h^^-, chA 
TR5/N5KG4 P£Nh e I & S a 1 I ?> Z tK 

±Da!!LfcchATR5/N5KG4P (Sal I/Nhel) 
!^ALf; a :UT^SLf;y7X; ^hHva-chLv/ 
N5KG4 P i^li LfCo 

HiVi^^tt^^X; KhATR 5 Hvb/CV I D E C £ 
N h e I S. S a 1 ItijkL> t KM-fbHtt V««© cDNAI 
U chATR-5R#»S^5^5 K^^^-, chA 
TR5/N5KG4 P £ N h e I & S a 1 I iCT/ljbtS 
J: | )IiLf;chATR5/N5KG4P (Sal I/Nhel) 
!c#A Ltz 0 o LTfESI! L/c?"? * = F^hHvb-chLv/ 
N5KG4PH«U:o 

HiV^«^t^^7X; KhATR 5Hv c/CV I DEC, 
hATR5Hvd/CV I DECRtfhATR5Hv e/CV I D 
E C £N h e I Rtf S a 1 IT'ffiitl, t hSftH8 V<g#© c D 
N A $r Jt £ 00 $ L , chATR-5fi#ISay77; hX^-, 
c h ATR 5/N 5 KG 4 P^Nh e IRO'Sa 1 1 CT^^tS 
d£iCj;<9g|ggL*:ch.ATR5/N5KG4P (Sal 1/Nh 
el) i:|AL/: 0 Z o LTttmttzzf 5 x i K£hHvc-ch 
L v/N 5 KG 4 P. hHvd-chLv/N5KG4 P R h H 
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ve-chLv/N5KG4P<h^^Lfc 0 

H 8 V ft # £ # :/ 5 * S F h A T R 5 H v f/CV IDECS. 
C^hATR 5 Hv h/C V I DEC^Nh e IR{/Sa 1 I T'ffift 

t bmitnm vmm® c d n Amnzmw u c h atr - 5 

Viftm$l7y Z i ? chATR5/N5KG4P^Nh 

e I &. £>* S a 1 I iZTffiiti-Z Z. t (C «t OH!!! Lfc c h ATR 5/ 
N5KG4P (Sal I/Nhel) i:|AU: 0 Co lTft%&L 
tz7? 7.1 K £ h H v f-chLv/N5KG4 P&tfhHvh- 
chLv/N5KG4Pi#^L/c 0 

Htt 5 X 5 KhATR5Hv i/CVIDECR 

0'hATR5Hv j/CVIDEC^Nhe I&O'Sa 1 IfSft 
L. t MJ^kHlgV^^© c DN Affix*®®. U chATR-5 
ftfrlSy^X; K<^-, c h A T R 5 /N 5 K G 4 P £N h 
e I&tfSa 1 I KTfcfttf- S C £ IC J: I) L fc c h A T R 5 / 
N5KG4P (Sal I/Nhel) i:|AU: 0 C o LTftSS L 
tzzf? X i K £ h H v i - chLv/N5KG4 P&tfhHv j - 
chLv/N5KG4P <h^r« Lfco 

H|VSS^tt^7X ; FhATR5Hvbl/CVIDEC 
&tfhATR5Hvd 1/CVIDEC^Nhe IitfSa 1 IT 
ffiitls b hSUbH«Vffi#© c D N A«rfr£ls]JKL> chATR 
- 5 Vifamm?? X $ c h A T R 5 /N 5 K G 4 P £ 

N h e I RtfS a 1 I iCTyPHt-f 6 :iiat)iSL/:c hATR 
5/N5KG4P (Sal l/Nhel) i;|ALt C ? LTfF 
SSJL/;7°5X$ K * h H v b 1 - chLv/N5KG4 PS^hH 
vd l-chLv/N5KG4PU*Lfc, 

(i i) t h SMt L m t * / 7 H lit t (Dm h- £ t> it 
ft # IB 51 9 -N 5 K G 4 P£ffll>T. +^7HiiOl^^ 
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F h A T R 5 Lv a/C V I DEC, h ATR 5 L v b 
/CVIDEC, hATR5Lvc/CVIDEC, h A T R 5 L 
vb 1/CVIDEC, hATR5Lvb2/CVIDEC£$JPg 

itBg i ii cssat) sc;sp i i csaa) k «t 3 7 2 

- 3 B# ffiffiitltzo ffi<tm&®Z 1 . 5%^/;ii2% NuSieve G 

TG7#'p-X(FMC BioProducts) ^ 7 # n - X y 

K £ «9 # $£ U |5j 4 0 0 bpI©DNA|fr^ttt§7#n-X 

tb L ^ DNAiJt4x^y-;|/-ettS$ti:fcfii, TEt^lLfCo 

t^Sp 1 I - B g 1 II DNA^fitiSp 1 I&tfBg 1 Il7?fi 
ltL/:chATR5Hv/N5KG4 P^DNA7^y-y 3 >^ 
v h v e r . 2 (Sfflii) ^ N ^ # © *Q, # {d % \,\ 1 6tt'l^ 

&&m&®)&*mm j mi o 9 a > ff > c - v # > 

>) 1 0 0 u 1 tcflnx., *±-e 3 0 »ihk 4 2 °C(ct 1 #Fi3#B L 
fco Rl>? 3 0 0jitl ©Hi -Competence Broth -y # > ^ - > ) £ 
tax.3 7ti:tlHF B Hy+a^- 1 0 0 v g / m 1 

L B Ai^«i±i;:o^il^i £ N 3 7ici:T-tO + aK 

ZOmM&mfcZ L BAM25 OmlifcUSO 0 m 1 T'3 7 
tlCT-^^tU bPlasmid Max! Kit (QIAGBN) 

K D N A iWim L fc. C*lb + ^ 7H«t t HftL 
Kt51£?**ALfc757i K£*ft€ftc hHv- 
hLva/N5KG4P, c hH v- h L v b/N5KG 4 P, c 
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hHv-hLvc/N5KG4P, chHv-hLvb 1/N5K 
G 4 P&O'chHv-hLvb 2/N5KG4 PUSLf:, 
( i i i ) t bmitumt t h Sfl; L 

H«Vf«*^t^7X5 F h A T R 5 H v a/CV I DEC^ 
Nhe I S a 1 I "CfflitL^ t MEHbH«V«*0 cDNAl 
fr^M U k h IHftA T R - 5 tt#Li|/<- * ■ > " a " cDN 
A OSe^J^^t:^^ X S KchHv-hLva/N5KG4P£N 
he I R S a 1 I ictiittS C <!: Ci U h L v a/N 

5KG4P (Sal I/Nhel) iz^AltZo ^ LtftSLfc 
75 X S K£hHva-hLva/N5KG4P t$t& Ltz a 

H 8 V €l« £• £ £f 7 5 X $ FhATRSHvb/CV I DECS. 
tfhATR5Hvc/CVIDEC£Nhe ISO'Sa 1 I T8Ht 
U t hSMbHfc Vfi&8© c D N A«ffr£[HlJR U thiftATR 
- 5 ia& L|g/<- ^ a y " a " c D N A ©I2?iJ£ii t»7° 5 X i K c 
hHv-hLva/N5KG4P£Nhe I & S a 1 I £ T 8Mb 
t^Cil:J:0il!L/':hLva/N5KG4P (Sal I/Nh 
e I ) JC2»A Ltzo :HT#1U:^7X; K^hHvb-hL 
va/N5KG4PSC/hHvc-hLva/N5KG4P^« 

H £ V ffitt £ £ t? 7 5 X 5 FhATR5Hvb/CV I DEC. 
hATR5Hvd/CV I DE'Cfttf h ATR 5 H v e/C V I D 
EC^Nhe I Ik. If Sail X'MitL, k hSikHiVS«0 c D 
NASrfr£!s|JKU t MUbATR- 5 irfcfl: L*/<- v> g > "b" 
c D N A OE^ij^tty 7 X U'chHv-hLvb/N5KG4 
P£N h e I RtfS a 1 I ICTfiM* Z Z. & 9 mULtz h L v 
b/N5KG4P (Sal I/Nhe I) IdALt :Htft 
SSUcT'^X^ K4hHvb-hLvb/N5KG4P, hHvd 
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-hLvb/N5KG4 PSCfhH v e - h L v b/N 5 KG 4 P 

Hi! V«*££tr75 X 5 K h A T R 5 H v f/CV I DEC, 
hATR5Hvg/CVI D E CR[Fh ATR 5 H v h/C V I D 
EC£NheI£.C/Sal I TflHb U t MHb H |g V fl ii © c D 
N A ®r # £ 0 $ U h hlHt A T R - 5 ft ft L«/< - 5? a > " b " 
cDNAOi2^1^tt^7Xi FchHv-hLvb/N5KG4 
P £N h e IRtfSa 1 I K T$ ft-T S C t ic «fc t) 98 Si! L tz h L v 
b/N5KG4P (Sal I/Nhel) £3*A Lfc„ Cr> iTft 
U I tz f v X * K*hHvf-hLvb/N5KG4P % hHvg 
-hLvb/N5KG4 PS(/h H v h - h L v b/N 5 KG 4 P 
£ # & L /c o 

HII V mi$.££tSZf 5 K h A T R 5 H v i/CV I DECS 
O' h A T R 5 H v j / C V I DE C^Nh e I R S a 1 I 7?Ht 
U t MftHl V» c D N At8rfr£@iR U bMftATR 
- 5 ffc# L S> a > " b " c D N A ©E*l*£fr:/ 5 X 5 K c 

hHv-hLvb/N5KG4P^Nhe IStfSa 1 I K T J8 ft 
t5:i{:i!3iiLthLvb/N5KG4P (Sal I/Nh 
e I) izmALtzo C o LTftmitz?? X i K£hHvi-hL 
vb/N5KG4 PStfhHv j -hLvb/N5KG4 P £ tfr £ 
Ltzo 

H « V & £ tf 7 7 X * FhATR5Hvb 1/CV I DEC 
RtfhATR5Hvd 1/CVIDEC^Nhe I R S a 1 IT 
Mill, t blUbHiJl V<S«© c D N Am**®®. L> t h 1Mb A 
TR-5jjt»L«^-y 3 > "b" c DN A<DBeyiJ££fr:/5 X 5 
K c h H v - h L v b / N 5 K G 4 P £ N h e IS[/Sa 1 I let 
i<tt5:ii:«tf)||!LfchLvb/N5KG4 P (Sal 1/ 
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Nhel) KmAltZo CHTftl3Lf:^7X; K* h H v b 1 
-hLvb/N5KG4 PSt/hHvd 1 -hLvb/N5KG4 

timvm®*-£;ts77 X i FhATR5Hvb3/CVIDBC 
SOhATR5Hvd3/CVIDEC£Nhe I S O S a 1 I T? 
MitL. t MltHlVi^©cDNAifr^lHlJRL, thSHbA 
T R - 5 t/i& L m '< - ! J a y " b " c D N A <D gg^lj £ £ £? 7 s 5 X ^ 
Kc hH v-hL v b/N 5 KG 4 P^Nh e IRtfSa 1 I let 
$Ht-f 6 C <!: led; «9 M L/c hLvb/N5KG4P (Sal I / 
Nhe I) KlAUco C ntf^H! Lfc^77 ; K*h H v b 3 
- hL v b/N 5 KG 4 P S O h H v d 3-hLvb/N5KG4 
P t ^ € L it o 

HiVi^^t^/^Xi KhATR 5 Hv b/CV I D E C £ 
Nhe ISO' Sal IfiftLs b HftH«V««OcDNA| 
fT^M U t b IHb A T R - 5 St# L & '< - V 3 > "bl" SO' 

" b 2 " c D N A©iE?iJ£#i;y => xSKchHv-hLvbl/ 
N5KG4 PSOchHv-hLvb2/N5KG4 P £ N h e I 
SOS a 1 I KTffiiti- £ C tiZJ: mm Lith L v b 1 /N 5 K 
G4P (Sal I/NheI)SOhLvb2/N5KG4P (S 
a 1 I/Nhe I) {c£A Lfc„ Z o IT I it? y 7> i K£h 
Hvb-hLvb 1/N5KG4 P&tf h H v b - h L v b 2/N 
5KG4P£#£Lfc 0 

HiVii^^i;^7X; F h A T R 5 H v i/CV I D E C£ 
Nhe I SOS a 1 I T'ffiit U t MHbHiJ VM© c D N A if 
Jt-£@JR L> t hSHb A T R - 5 iaft LlgA- a > " b 1 " SO 

" b 2 " c D N A<D%imt$V7 5 X i KchHv-hLvbl/ 
N5KG4PSOchHv-hLvb2/N5KG4 P £ N h e I 
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£t/S a 1 I £T*Bfc+* C £ ic J: $ H« Lfc h L v b 1 / N 5 K 
G4P (Sal I/Nhe I) RC/hLvb2/N5KG4P (S 
al I/Nhel) K^A L £ 0 : UTftiS U:^ 7 X ; K^h 
Hv i-hLvb 1/N5KG4 P £. h H v i-hLvb2/N 
5KG4Pi^^t/c 0 

(4) COS-7iJS'\©|>7>77i^ 3 > 

US! 7*5*^ K*C OS - 7»JST-«ttl;:36£3tffc 0 

ilLfcliy^X ; F^^-Kene Pulserll 
(B i o-Rad) iffl^TH/^ Fp|l/-y 3 >|;«fc>)COS 
- 7 M«H«A L/C PBS*t:i x i o 7 iSaHS/m 1 ©*|BJ& 

?tj£-e.M£ *it^ -s c o s - 7 mma o . 7 8 m 1 ic N x v k 

5 0 # g & h ^kt 2 0 u g £)]QZ. S 1, 5 0 0 V, 25#F©f£S 

^iSfcr 1 0 # PbI © [h! M Pel © m , xu^ h D # •> 3 y&g 
$ tlfclBUS* 5 %© Ultra Low IgG£ ->Mlfil7it(GIBC0) 
SDMEM^Ufe(GIBCO) KRffl.U 1 0 cmetH*5l>(ll 5 c 
mJSSlifflHTC 0 2 >*a^-^-i:T^tl/;o 2 4 mm 
©#«©&. »#±»*!R?I»4 U ir/clc«jfii^Jg%HBCHO 

l < 14 9 6 i^nottsott. ^«±«^*>6, ia^»«ic<k txnia 

( 5 ) ft ft© fits! 
C 0 S - 7 »IJ!&©«*±»^t,©lfi;#©|||tl!*AffiGel Protein 
A MAPSII+>y h (Bi o-Rad) „ 5 Wi rProtein A Sepharose Fast 
FlowCPharmacia Biotech) ^fflliTfr-afc. AffiGel Protein A MA 

psii+7 i*m\,*izmmt*v hftttofe^icttoTfTofc. rp ro 
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tein A Sepharose Fast Flow£ffl n tzW$H te&T© <fc o Kfi o f; 0 
1 m 1 OrProtein A Sepharose Fast Flow£ ii v \z.%$& L^ 1 
Of i©TB S & M~fr Z. k lz £. r> T ft v 2* & W-ffiit L tz o I 
f:*7Ai;COS-7«©«lJ:S^7/7^Lfci^ 1 0 
OTBSiaot^n^S^U, 3. 5 m 1 © 2 . 5m 

M HC1 (pH3. 0 ) ^StC t \z£ oTSS# LfcirLftH#£ 
^77AJ;f)^tiiL/-Co 1. 5 m 1 © 1 M Tris-HCl (pH 
8. 0 ) <&3tlD^ S ^ i (C J: o T^tb^^ + ^D L /Co 

fll!!^tL/-cia^li55-{co^T N t > F 'J ^ b 7 / 3 0 L < li 1 
0 0 ( a m i c o n ) ^ /cPS^M£ 2-30^9C<b«C«l:l9 
. TBSfciSii&fl&UfcifcWfcttl. 5ml^l8Lfco 

( 1 ) ELISA IZ J; 6irCMj£©$j5£ 

i/iftztJMJ5£©7t E L I SA/b-h^ftOi^cLtll! 
L/Co EL I SAffl9 6 5tyi/-l> (Maxisorp, NUNC) <D&K%m 
1®it'< v 7 r - ( 0 . 1 M NaHCOi , 0. 02% NaN, 

, pH9. 6) (ht^ c b tfot) \ [i g / m i commtmn 

Ltt^Stt H gGrfift (B i oSou r c e) 1 0 0 # 1 7? 

2 0 0 n 1 cD^f?/< y 7 t - ( 5 0 mM Tris-H 
CK ImM M g C 1 2 . 0. 1M N.aCK 0. 05% T 
we en 2 0. 0. 02% NaN, , 1% 7 •> jfoyf 7 ;l/ 7 ^ > 

( B S A ) . pH8. 1) (KTDBtlt) T-/o-y + y^©^ 
s itfr£f£Si£-fe!:/;:COS-7 M©i£ft±?jf & 6 WiM£tft£ 
D B JCTSIMf? LTg-ftfcflnX-^o 

1 M^ifiCiT-f V + a^-^FLO. 05%Tween2 0£^ 
t^M»3PBS (^TRBilf) fgtf^s DBT1 0 0 0 
tefctffR L /c7/Urt U 7 * 7. 7 r ^ --fe'lS^^^ta: h M gGyfi 
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ft(BioSource) 1 0 0 # 1 £flD;i fc G 1 M^ift {c T 4 > * a K - 
h L R B T^t^Ol, 1 rag/ml itt5J:?i:S i g m a 1 0 4 
(p - ~ h o 7 x-;U U >®K S I GM A) £gff/< y 7 7 - (5 
OmM NaHCOa.lOmM MgCli , pHS. 8) leg 
mttzhCD (J^T> SIStiit) fcftix., 4 0 5/6 5 5 nm 
T?©»3fc&£microplate reader (Bio Rad) TSiJ^L/Co M$J£ 
07^/-FiLTI gG4/t (The Binding Site) Wc 0 
( 2 ) StJlM^^Offl^ 
trifMfe&mfe(Dtzl6<D C e 1 1 EL I SA7U-Hi N ft© J; 
?i:UiiL/; a ffllSiit hiliiSaJ8 2 (ATCC HT 
B-l) We M«ffl9 6ftyu-h®6 0;ti:i x l 0 

6 m<D j 8 2 mm^m^^^tzo ^ft£co 2 -< > + ^^-^ -7? 

1 B«iL (1 0 %©«!£lfll«(GIBC0) ^f^RPMI 1 6 4 0 

mm) s mfezmmmttzo mmfozmx, 3 0 0 u 1 ©pb si? 

2 L tzo 4%OA , 7*;l/A7;l/fh F^t^PBS ( 

KT, PFA/PBS <hffc-r) ^^^{c 1 0 0 a 1 ft]*, 7X±T? 1 

PFA/PBS^it, 3 0 0 w 10PBST&5t^2§ft^t 
, 2 5 0 (»lODB7^D»+^Lfc o ±g#±/if £> 6 tittftSft 
ft^DBi:tg|$KLtl 0 0 // 1 ^^^{Cto^fco gfifcT 2 
^BB-r h LRB^SM, DBfl 0 0 0 ^{c#f?L/c 

7^*'J^X7 r b h I g G r ttft(BioSource 

) i o o # i £ jn *. £ o taictmHo + a^ - MRB-pft 

S®iS#*iO;i^ 0 5 / 6 5 5 nm-eORftgfc 

Microplate Reader (Bio-Rad) triiJS L/c c 

( 3 ) +fnstt©$fl£ 
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h a y 5 Xf- Thromborel SCBehr ingwerke AG) ia 
6 Factor Xag£Pl§«tt£t£gi K L /c 0 t t> *> , 1.2 5 
m g/m 1 ©Thromborel S 10^1 t M £ tt ft& Id 3&f? L fc ft ft 
1 O/ilicifi (5mM0CaCh , 0. 1%©BSA££& 
TBS) 6 0 u 1 £*n*-> 9 6 ft7 I/- h if "egflT 1 BfrKTRjSS 

* o C ft IC 3 . 245/ig/mlOhh7 7 H-X (-fe^ifx 

• 5 *" 5 r- U - X) & 8 2 . 5ng/ml0bh7r^-VI 
I a (x>f -f A • ij -9--^) iftifni 0 # 1 AD/U ^ bt:l 
ST 1 BtRSJRlSi* if /Co 

0. 5M0EDTA^1O//1»^, S«^f?i$1t/; 0 :nic 
ifeil^S^ 5 0 ix 1 ft]*. Microplate Reader(Bio Rad)T? 4 0 
5/6 5 5 nm©PJ*M£$J5tL£o tfit 1 Bf RUSJS $ tf, M 
4 0 5 / 6 5 5 n m®!M&£ai5£ L/c Q StftMiO© 1 B£fa©ft 

i o o ^©Mtti l, ^n-pnoKjtssEft^ba^g 

tt (%) ££tH Lfco 

Hfelfii^lif X h f"- AlfeSf S - 2 2 2 2 (Chrom 
o g e n i x) fctfc^fctfU ^MtKT- 2 te^f? 

,#Uyu>tt(0. 6mg/ml ^\^ti?^ f ij yyDv-f K 
s SIGMA) t I : 1 -?m%}Lm$HltZo 

( 4 ) tg&omm 

( i ) b h Mil Hl^<- V a > " a " i + ^Lii ©,ffi£tf 

t MjtHi/<-y 3 > " a " t + ^7L«^g*^^tfcja# 
(a-ch) £M U ce 1 1 ELI S A ICTM 
^/c<hC6s ^^J^#|-ein;^(c*f^-S^^a^|£T LTl^/c (EI 1 
) o F X a g£PIgK<fc Sitll^ftltfeKo^T *> Rltt 3* H& © * 7 
(ch-ch) iZ Jt ^TP ^£§ttT?£ o tz (02) 0 <t o r t 
M^kHili F R - 1/ t v 7 'J > ^{c «fc y 3 > 7 „ 
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( i i ) h hI^Li^-^ 3 > "a" i * / 5 Hlj|£ Officii 
(ch-a) £fP$i!L ce 1 1 E L I S A K T ft H £ t& £ p 

& o (02) o J:oTtMjkLitFR-->t»7'J>^ 

^ 5ft#tec o s - 7 mf^x-mm^it^m itzVifc&m^w® ttz 

( i i i ) t hW4tHm'<- i? a > "a" it HjtLi^'-^ 3 
> " a " £ © it 
b h SUbHM'< - V a > " a " £ b h Hfc L «>< - S> h > " a " 
£*l*&t>tf/cftft ( a - a ) U cell ELISAC 

TLT^fc (13) „ F X a M£P!«K «fc SftB+ftfllKoUT 
»ttS*l80 + > SffittKJt^Tfrtt <9 SS^fittT* o A: (114) 0 
<fc o T b hlltHi&tfLlOF R - > + y 7 'J > ^ K: J: 3 A - s> 

o s - 7 aia-eifts$-ar»iiL^Rft:*ffl^»tf tyt 

( i v ) h h mit H«><- V> 3 y " b " \ M c " & " d " £ + y 
7 L fit £©#!£-£ 
F R -•>+•; 7 "J V/m-jT^'-^a yjyZfLtzt bMitH 
mt**v Lm&m&&fr-£tziri# (%ti?ft "b-ch" , "c 
-ch\R[;"d-ch") SrfttHU cell ELISAC 
Tfcmtti&mzm^tz £ C 6, "d-ch" 5 ftft£p!!^© 
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tiimt&&i£&frm#> h>tl, " b - c h " 8.0' " c - c h " tet>-?fr 

K&^mii M^ste** ifz 05, 6) 0 tt.m.*mm&m 

&ttM<D*J ^K&fcit^T, "b-ch" (il*(3f|5j^ "d-c 
h" tefr-?friz®^m&-e& o tz 0 ttz'<- ! Ja> "c-ch" (i 
* ^ {C J± ^ ^ ft ^ ^ 0 ^ (|7) o «fc o T fc hi! 

4tHm'<-V b > "b" SO "d" #k hM^HHTi^^Stt^^ 

( v) k hSHfcHli'<- V 3 > "b" <!: k hM^LIS/<- 3 y " 
a" 

FR-^t -y 7 »j yyCiiT^-fs > 7 <y 7* L /c k h IHt H 
*><-y 3 > "b" £ b hSfcL*><- -7 3 > "a" 
/cft# (b-a) cell ELISA IZT fcmfe&m 

5) o -is, iiimtpmmiim&ttm®** vtufcizn.^T, frti t> 

(18) o choT "b-a" & "a - a" «h 9 ffi 

(vi) t h Mit L - V 3 > "b" % " c" t* * yUmt<D 

t hSftLi^- -7 3 > "b" fctf - C " 5 Hfj££*l*£ 

frtffcftf* (^ft-etU "ch-b" , "ch-c" ) ZftMLtz 

tm&omm&Tf. l tz (® 9 so* 1 0 ) „ j;oT'<-y»> "b" 

SO "c" £k hIMbtt#LfJi©#|}&£ Lfco v^ttttafcOT 
^ J 1 o4>fc iw<~ -j 3 > - b - -7 3 > " c 
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*t v fitttli C H Ommv G 4 4 T3£51$it-ftM L£ftft£ffi V>f¥ 

( v i i ) t blHbHiiA-^ 3 y " b " it KSUbL 3 
> "b" 2k u c" i Officii- 
t hM-fbHH^- y 3 > "b" £ t hS<fbL*'<-5> 3 > "b" 

st>* ■ c - tm&&ioi£tzm.ft (zn?n "b - b n so 1 " b - c 
l tz am i i s.o' i 2 ) o 

(v i i i ) t hS-fbHg^-y 3 y "b" &CJf "d" it hlHfc 
Lg|/<- y 3 > - b " tvm&v 

F R - > + y 7 U > / fc d: o T /< - i? 3 y 7 v 7° L tz h h SMb H 
lit HftLi^'-^g^ "b" (ZtlZ'tl 
"b-b" SO' "d-b" ) *ft»!U cell EL I S ACT 

in.&te&mzm^tz t c M d-b" « + ^ ? in.fr ± mm® mm. 
&&m&-t)<mv>i>n. "b-b" \*nm&'c*t>irfr\z%z>fcWL&& 

m&*7jkLtz (Hi 3) c ft«4>at6fcl:»te*m©*> 5tfc 

ftJcib^T, " b - b " ttfcf rfMcp^SttT. "d-b"{± + ^ 
5tt:#iclk^^tt (Eii 4) o £oT "b-b 

if ^ a - y 3 > -e * a c <h a< * $ n tz o 

( i x ) k hSUfcH*/<- -J 3 y - e " i*^7L«Rc;t hi 

ftLl^'-y 3 > " b " 
b hsUbL«/< - y 3 > " e " 5 Lfll&CF t bIHb'<- y 

a > "b" <kffl*^t>-frfctt;# (^ft^ft "e - c h" &tf "e - 
b" ) *MLfct:« N "e - c h" <Dfc&m&mte*S 
tnmofS&ZmLtzW. "e-b" {ifFi#cDIS^a*<*?gr(cfi< 
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s ja o ft H Si & LT^fc (H 1 5 ) o * fc " e - c h 

El 1 6 ) o iotHl/<-^ 3 > " e " {£ L$j|'< — iS a > "b" £ 

( x ) k h MitHm^- V a y " f " x " g " R CK " h " it hi 
fl:H*><-5> b :/ "b" 
t h mil H II >< - if 3 y " f " % - g " & t>' M h " * t h §Hb L 
V 3 y "b" t®.&&t)ittzVifr£ CZtlZ'tl "f-b" % 
"g-b" Rtf u h-b n ) KMltztCZ, "f-b"Xt/"h 
-b" <D$ifrteVi&(D%$l&t)<&ftlZ& < /Co ttfcs /<->? 3 
> "f" % "h" fco^Tfi*;* 5 LiJ«hffi*^t>-ti-fc!n:#t>^iS! 

iu +^ ? fct#<fc *> a^ifiigitif^iB*^ l/c (Ei 7) o "g- 

0 1 8 ) o 

(x i ) t MUfc H SI >< - S> 3 > "b 1 " &tf "d 1 " tt I mil 

k h 1Mb H 3 > " b 1 " SO' " d 1 " £ t h 1Mb L 
- v 3 > "b" <fc*&*&frt!-/cia#£ (^ft-£'*l " b 1 - b " & 
"d 1 -b" ) r?$HltztC6. t t>»ct/L#tiJ6f»«*ntt^o 

( x i i ) t h 1Mb HUa'- *j 3 y "b 3" "d 3" it H 

ilLm><- : J a y "b" 
k h 1Mb H «/< - 3 y " b 3 " SO' M d 3 " it h Mil L 
-'Jay "b n tUfr&t>#tz$iW* (%n?tl "b 3 - b" 

"d 3 - b- ) r?mitztz6. "d 3 -b- nmmm&mtt*/ 

9 9 



WO 99/51743 PCT/JP99/01768 

*) 6f^i;$oti> <o . " b 3 - b " OftKIS&tett $ t> 
KfcoT^fc (HI 9 ) o "b3-b" ©triJS^fllfiHi "b-b" 

d 3 - b " tt "b-b" ilslM^CSttlci £"£ o fc (0 2 0 ) o 
( x i i i ) t bW.ikH$k'<— : Ja > " i * & " j " i + y 
«Rtf b MBHbH»><-i; B > "b" 
h HlkHlA'-^v " i - " j " 5 L«£ffl*£ 

^•fr/cin:^ (%n?n - i - c h" " j - c h" ) tt vmit 
im'<- v a > "b" fcj/t# c-en-en " i - b" & 

" j - b" ) *ftt!!U fcK«£*&tfttE + ftl&£fll£Lfc. 

(0 2 l s 2 2 ) o "i-ch" {Ctt + .X 7fo#<D%&£±®Z,fc 
H + fttfe*<HJ6 &ti, "j-ch" ©BtIH4'««6tt + > 5tt#«cit 
t) S^gttl?* o fc (® 2 3 ) o " i - b " vtiifrt 

mm<Dm&i)<m#>t>n, "j-b" ^tt^^jfc^^/ios^ 

SttTfe -o fc (H 2 4 ) o 

( x i v ) b h Mft L $'< - 3 > "b 1 " Sl If " b 2 " 
t hlftLS^-^g > -b 1 " fttf "b 2 " * + y5Hli« 

*&fr-£/c£ft (-en-en, u c h - b i B &t>* - c h - b 2 " ) 

L (02 5 ) o taJ14>fD^{CoUT(i, " c h - b 1 " T? « 
5Jit&£|n|^©S&£* U " c h - b 2 " T?teiS»®ffijT* 
^ 5 ffift £ 0 Sgft^ife t,tlfz (02 6 ) o ¥ a > " 

bi"xof-b2-ifcich hm4mfrLm<?>m®ttit)&zi ) < s 

J: »)»i>gtt4fts -3 ^ 3 > "b 2 " Oj^ftnt 

( x v ) t h S4b H - s; 3 > - b " i t h SUb L m >< - : J a y 

1 o o 
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"b 2 " £©*!&# 
t hlMbH«><- V a y "b" *kHftLt^-5> 9 > "b 2 
" iffl^^^^/cfit^ ( "b - b 2 " ) L n tfi;IS*S£t&&tf 

ft fig* ft II £ SOS L/c 0 ttJS(fe^l6tt*y 7fit{*:«J;*3*)-f^<c^o 
TWc (0 2 7) o in.Ws^mma "b-b" © ±® o A: t> © 
Os " i - b" ©JgttfcliRtf ttfro fc (028)o 
(x v i ) t hSHbH*'<- 5? a > " i " ttMlkLlA-^ 
> "b 1 " Xtt " b 2 " £©*!&-£ 
t hSNbH«/< - S> 3 > " i " * h HSUbL a > "b 1 

" xtt " b 2 " iiia*^*3-frfc$t# (*ftfn "i-br 

i-b2" ) £fPMU «:Re^tl&CJfttJS4»«ll6*ffl3eLfco " 

i - b 2 " <Dm.m&&mte* t 5^awt s« est?. - i - b i " 

ttfrfjMc o /c (El 2 9 ) o t tz, " i - b 1 " RZf 

" i - b 2 " ©tfcJEi+filftlfcfc** "i-b" £±0.5 Stt 

*/TU " i - b 2 " > " i - b 1 " ©HfcBfrofc (03 0) „ 

en c nogfemtkMmwvfiiz. 

t h §Htta& ( b - b . i-b i - b 2 ) ©$£g£«H§a8: 
/c*6. MjfofitMiClHb L/c C H Omm (D G 4 4 ) (C 

7° 5 X ~ h'DNA, hHvb-hLvb/N5KG4P. hHv 
i -hLvb/N5KG 4 PRtfhHv i -hLvb 2/N5KG 

i p zmmmms s p \ (%®&) x*®® Lr*«JKfc u 7 x y 

-/URt>'^ n p 7 * /UAfttti Lfc&. — ^ «t JR «c «fc DffifSL 

/Co xi/nD|-l/-^g>gl (Gene P u 1 s e r ; B 
i o Rad) it^fttc L/cfS3tit£^'<?*-£DG4 

4 Mic^A L/Co DG4 4ilfflJ}&£PBS{;:i x l o ' /m 1 ©iffl 

1 o l 



WO 99/51743 PCT/JP99/01768 

ss^gtiii is c ommmfo o . smnciieoDNA^i 

L < it 5 0 (i g 1, 5 0 0 V, 2 5 ^FOflfiiCT^ 

J\y X £ # X. fc o 

1 0 ^©iHllglJjfy]©^ bjS + tyfiz-f 5 y> ( 
GIBCO) (JSJT, HT) ^tftaCHO-S-S FMIISi 

fc^s^ ntzmffi.%mm u 2 9 6 -xw-m? v- v (Falcon) 

(c 1 0 0 n 1 /ft <b 5 «t 9 idll^ C0 2 4 - \z 

ItZo tg^fflte 8 ~ 9 ^P B 1tl:HTSt/ 1 m g/m 1 ©GENE 
TIC IN (GIBCO) C HO - S - S FMIHg«&> 1 0 0 // 1 

/ftiDX.. 5 0 0 //g/mlOGENETI C I NifllR igi&tc^gl 

2 «®ig*ft£*ri*tt*tt££*u a^#*^©«tn^ 2 mm 

*&&aif&0ifcfc**a!l£ EL I S A icj; «9 Mfe U tn;#g£»0 

( 2 ) t b MitVitt. ®**mm 

mMECDX 0 izmiH Ltz b bSHbfctft ( "b - b" . " i - b " S. 
" i - b 2 " ) ?gSD G 4 4 Mf*£ 2 L a - ? - h ;U (CONI 
NG) Srffl^, 5 0 0 m l/^hyl/CCHO-S-SFMIIfitft 
£*0ig#^ ««jft*@JRLT«r#ttCHO-S - S FMIH3Jft£ 

0. 2 2 //mUdiO. 4 5/im07{j^ -TttaS Ltz 0 Z ft 

±M£ Protein A77-f-f-f-A7^ (Poros) ^ii L fcConSep 
LC100->XxA ( $ 'j #7) {CTUtft^HI!} L/Co 

(3) E L I S A iU -5ffif*»£0fl!l£ 
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Lfco ELI SAffl9 6^^l/-h (Maxisorp, NUNC) (D&KZC 
BT'l u g/m 1 (Dfe&izmn Itz^XVi t h I g G r l/t#(BioSo 
urce) 1 0 0 u I T@*@4b U 2 0 0 /i 1 ©D Bt^o + 

if fc c o smm<Dmm±m& d 

1 MMSKT-T HR BT'ft^i, DBtlOOO 

fii:f^Lfc7;M'J7tX7 7 ^- -fef \ ¥fc t h I g G r ia 
#(BioSource) 1 0 0 n 1 £;ta>L tz 0 1 B# PalMS. 1C T -f > * a ^ - 
h UBtft^Ot, Il^i?' 1 0 0 # \ jJUZ.-. 4 0 5 / 6 5 5 
n mT-cD IK 5fc®£mi crop late reader(B i o R a d ) T* M aH L tz 
o m&Mfe<DZ * yy- Y t LT I g G 4 /c (The Binding Site) 

( 4 ) StUi^^^oiiJ^ 
t»tI^I$^i'J^©^J6©Ce 1 1 EL I S A7"l/- FTIi, ft© 
J: 9 »c LTWi! Lfco ttlfitt t hHfttaUte J 8 2 (ATCC H 
TB-1) ^ffl^fco Mi&ftffl 9 6^yi/-M:i x 1 0 s mo 
J 8 2£fflJi&£Jl£i^*: 0 C ft£ C 0 2 -r > * ^ ^ - * - i g ig 
» L (1 0%©4^S!Elfil?t (GI BCO) ££i;R P M I 1 6 4 0 

*§«!) , mmzmmts&tzo tgmmzmr, p b st^^^ 2 

& L fco P F A / P B S £#7tl;: 1 0 0 ill 1 fln>l> *±T 1 0 #jyj 

PFA/PBS^it, 3 0 0 u 1 O P B S 2 @^^t 

& £ (C, DBCT1 0 // g/m 1 <k «9&Jt 2 T&Pg#f? LT 1 0 0 
# 1 £ & ft #D 0 ^i&fCT2B#F B I H>* J .^- r .LRBTftfr 
SU DBt 1 0 0 0 il:tULfc7;l/A'j7tX77^-^^t 
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^rtn, t h I g G 7 frCft (BioSource) 1 0 0 fi 1 &j]Q7LtZo ^a&KT 
1 B#IBH > + - h LRBTr &#<£©-£. SH&$[£ 1 0 0 # 1 
iPx. N &!C 4 0 5 / 6 5 5 n m T CD R3fc& £Mi croplate Reader (B 
io-Rad) T$"J£ t /Co 

(5) TF4»fPStt (7 7 ^^-Xai4Plfgi) ©$«£ 

t r-^ ft ft #©7 r 7 7-X aH£Pl«Sttfi, t 
n>*'y7Xf Thromborel S(Behr i ngwerke AG) IciS Facto 
r Xa^£8&«g&£f|i4f tc$J£Lfco ttet>*>. 5 mg/m 1 ©Th 
romborel S 1 0 /i I iftft 1 0 // 1 i;gf$ (5mMOCaC 1 
2 . 0. 1 %CO B S A & £ &" T B S) 6 0 // 1 £ /U 9 6 ft 7° U 

- ^tifit i tirm%.fcZittzo fcfr&mwimx- 2 0 0 # g / m 

1 «fc 0 &Jfc 5 T?g:Pi3&*? Lfc„ 
C tlJC 3 . 2 4 5« g/mlOt ^7 7 H-X ( -ir ;l/ -fr x ♦ 5 
h'J-X) SlO'82. 5ng/mlOhF77^-VI la 

(x vif * a • y ■»*■-?■) *fnffti 0 // 1 ta/U $ bfc^^T 

4 5 #|HJKJE6$ tffco 0. 5M©EDTA^10/zlJn^ N 
^lh£ -£/c 0 :ni:HfeSg^$^5 0// 1 #D;U Mi croplate Rea 
der (Bio Rad) X' 4 0 5 / 6 5 5 n m © (R jfc j£ £ SI £ L tz 0 MfiTr 
3 0 £RflKj6 3 *K f?£ 4 0 5 / 6 5 5 n m © £$J£ L tz 0 

fcfcmmm® 3 o^ra©Kjta^^t*i 0 0 %om^t u zn? 

^feSIitlifX Ff-AifelfS - 2 2 2 2 (Chromogenix 
) **f*X*Kfl6^*<S? U # y 7*1/ ( 0 . 6mg/ml 'S 
+ t^f'J^D70', SIGMA) <k 1 : 1 T'jgft LfM L 

/Co 

(6) TFtffiJStt (7r^-xe^fi§gtt) ©»J£ 
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>^ Thromborel S(Behr ingwerke AG) ¥#>T 
FiFactor VI I a ® H $ -e©H£&© Facto 
r Xaft^K*gtt*ft«Uc7 r * * - X i© £ Pi § S & £ £ L /c 0 
i~tlt>^>, 5mg/ml ©Thromborel S 1 0 # 1 £ 8 2 . 5ng 
/mlOthFactor VI la ( x > If 4 A • »J If - ^ ) 1 
0 ^ 1 (5mM0CaC 1 2, 0. l%©BSA£#frT 

BS) 6 0 /z 1 9 6 ^7* I/- h if TSST'f J6 1 I^IBS*6 

C tUC ft 1 0 u I tax., IfiT 5 #fm£jS $ itfzW:. 3 
. 245#g/ml©tbFactor X(-fe;Hf7.-7**^b 
U -X) £ 1 0 U 1 JlQX., $ bClST 4 5 #|1SKJS£ tbfc c ft is 
Vi&l,imW&T- 2 0 0 jit g/m ] «t t> &it 2 L tz Q 0 . 

5M©EDTA^1 0 # 1 fln*. % Km%W±Z ittzo Cftldfgfeg 
5 0 # 1 in*., Microplate Reader (B 
io Rad) T 4 0 5 / 6 5 5 n m CD ft ft & £ ffl M L tz 0 ifil? 
3 0#PaEJ6$-tK i§£4 0 5 / 6 5 5 n mCDftft^^-^J^ L o 

3 o &®<DQLitm&ii& i o o %©stti u -etie 
tt©ftft*gfl:*e>a#«tt (%) **iBLA:o 

IfeSI^tiifX Ff-A^feSlS - 2 2 2 2 (Chromogenix 
) ^il^tlct^iiL, *'J/l/>/S (0. 6mg/ml ^ 
* V -7 / T U y 7 a Ks SIGMA) £ 1 : 1 « ft L S3»! L 

/Co 

(7) TF<ffD&14 (ifa^^SPlWStt) ©fflj£ 

t h3Nkifi;#©TF'f (MM@Pa*£&) lit r-J&&& 

3fc h □ y ? t. f- Thromborel S(Behr ingwerke AG) £fflWc 
7* o h d y t" >B#lffl£*&*!lfcSiJ5£ L/c tfcfr^. 1r y 7 ;U ft >y 7 
i:k hit • aV4-) 1 0 0 u i *a*u ztuzmttzm 
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Itztfi&Z 5 0 u 1 Jn*. % 3 7 °CT 3 £ 18) ft A Lfco 
3 7rtcJpaLT*Jl»^l. 2 5 m g/m 1 ©Thromborel S£ 5 0 
/£ 1 ADX.x MII®£^#s£ -brfro d 0K@l$(3ttAiieliin8 CR-A£ 
Sr$j| L fcAmelung KC-10A ( £ tl:xA • > - > / 7 4 fj ji) \zTM 
L fz o 

8 0 u g/m 1 cfc K) &Jfc 2 T 0 . 1 %co B S A^tftli 
TBS (JKTs B S A - T B S) T K Pg f? L fc 0 *IJ£ L/cftft 
M#D©li@l$|y!£ 1 0 0 %©T FMii@y£f££ U Thromborel 

tfe*H««l« ft Thromborel S©2§]£ £ * © M@ B# fy] * 8tf£-$- 6 £ 

1 <9fEJ& Lf: 0 jg^lw^fR LfcThromborel S s 5 0 n 1 {c 5 0 
U IOBSA-TBS *1X\A.s 3 7 °C V 3 MM U 3 7 °C 
ICjpA LT*5l.»fc t h jfa&£ 1 0 0 # li)D;iT»B*IBjSS-£8B 
BffB^iiJ^ L /Co Thromborel Stt 6 . 2 5m g/m 1 «fc *} £Ji 2 T? 

2 5 mM© C a C 1 2 £&ir/N > * xiil (GI BCO) CTg 
pg^f?L/Co 4f$4 J- Thromborel S^g, *5t $4 IC M B# ^ £ M ft £fc 

( 8 ) g&©I?ffi 

"b-b" , " i - b " " i - b 2 " © t hlHbftftir^T 

ii^^ 5iaft <b I§l^«±©?gtt^W LTl'UB31) 0 Fact 
or Xag^PlliStt, Factor X^KigtStfiR 
®@Ba$Stt{c*j^Tfc. h MHfctitft "b-b". " i - b M R 
tf. "i -b 2" I*** 5ttfc£H*8^±©«tt*WLT:fctK "i 
- b 2 " > - i - b" > K b - b" ©HfCfttt^&^o fc (H 3 2 
. 3 3 R Of 3 4 ) o 

6 • BIACORE^ll^fcTF t ffi T F Si # g> jg 5 ft ffl 
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B 1 ACORE^ffll»T> tilffiliLfcKfcO&mmWMVT £*To tz 
o P ro t e i n G^t >f -f 7 7"l:|fijk L, Ctllcia 

tf/Co i/tlii Ltll! Itzm&W. T F ( 1 - 2 1 9 tc F 
L AG^^f- ^ttLfcofSMT F) (Jgj-p\ ^T^MTFitF 

sa&^&k d i s s Rtffe&mmMmk a s s) &w&Ltz 0 m 

ti^if CiLT, ("Kinetic analysis of monoclonal antibod 
y-antigen interactions with a new biosensor based analytical 

system j (karlsson, R. et al. (1991) J. Immunol. Methods 14 
5, 229-240. )£##(w L tz 0 

( 1 ) -tr y if - ^ 7 7°^© Protein GOSfi ft 
4? >y 7°CM5 (BIACORE) ^Protein G (ZYMBD) Zmfcitt 

5 > - >^';< 7 7 7-UTHBS-EP «8rtt ( 0 . 0 1M 
HEPES pH7. 4, 0. 15M NaCl, 3mM 
EDTA, 0. 005% I'J V;K-1> 20 (v/v))(B 
IACORE) 5 n L/ftt LtZo -fer > * - f- y 7 C M 5 

± © f) ;u 4- t f- ;u x * x'V v > © * /i/ # * •> ;u 8 £ l o o # L 
©0. 05M N-tKa*S/3/N^K>f5K(NHS)/0. 2 
M ^^N-ji^;U-N' - (3-^>f^75;yne*) - fj 
JUtf i? j * K (EDO <b 4 y V s. 9 HCfc^JSttftLfco 31 £ ^ 
t> 1 0/;L©5 0/ig/mL Protein C^'f >^i^ hU :|i 
* 3 El ffo TSUft Lfco Protein G« 1 0 m g/m 1 (;4'5J:o 
1 OmMMJ Z-&®mWii& ( p H 7 . 5) icggl, lOmM 
Mj $ Afcffft (PH 4. 0) Ct5 0//g/mLi:WL 
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IILfco 0 0/tLOl. (IMx^y-;b7; y ( 

pH8. 5) ^O^nU iiilJ©SttS^7"ni >y Ufco c 
ttKlOjuLOO. lM^»Ji/>-fii«»ift (pH2. 5) fed; 
CM 0/iLOl 0mMIi*O^i? hU Ltl»S 
4&©£25fei£Lrt:o :ft^#7q--bA/|coHtftl\ 7 2 nMOt 
bMfcftT Ftt#^-? 3 > " i b 2 " £ 1 0<iLO^x? h L 
x Ml 0 0 ORUg^t§:^iILfco 
( 2 ) SilkiaTFtfrih h T F iOfflSf^ffl 

t h T F tt, 7 $ J mW.n 1-219 (D C*SglC F L AG^^f 
K*a»$*A:fc©«rCHOIBiai«CT*S$-a-T«HIILfco 

^mm t h t f t Ltffli'L 

2 0/zL/#T?7 2 n M0$tft7§&£ 1 h U fit 

ft£M4tL?c 0 Jift©$|?ttHBS-EP i^if&£ffl^Tfro 
tz 0 :n(:#SIt®nJgIt FTF^i4 0 // L 3 0 u L 

> v x ^ hU te^ > x * ht§8 0 

u -eotHBs-EP ^mk-w i 2 o ®<omn.n t 

L A¥tt*H&7&s l 0 # L © 2 o mMil^^ y it x ? hts 

tt*>\ ^T^M t FTFgSliHBS-EP MM£ffl^. 2 5 0 
n M. 1 2 5 n M, 62. 5 n M, 3 1. 3 n M. 15. 6 n M N 
7 . 8 1 n M, 3 . HnMOglCigLt ^t^^l: 
tt#Rl:ffl^fcHBS-EP 8 ft ft £ f > y x * h L Tli 6 ftfc 

(3) ^SfPfflOiigt^^^tfr 
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gft©T- 9 7 r -f ;l/£S&*i&3K B W©RJK<S«tco^Ts H 
BS-EP |®|[<!)t>1f-/7A^^- X 5 0tu> I4a 

*t 4 9 * - 9- (M&iiJtSifck a s s R 

O'^HiiJt^^k diss) ©3f5££fr? BIACORE$ffl©$#r 77 
H-^3>V7 h^iTt^S rsiAevaluation 2. 1 j (Pharmac 
ia) £ffl^T> *BSttffl©i$&a&A<f» Df^Tofc„ ft fc\ @£& 
Jg^tfck a s s £ l^fc (i N glr^f^Ny^ Srffl^fc (BI 

Aevaluation 2.1 Software Hand book, A1~A5) 0 * *l ft © 7 n 

*§£ (#7D--{?;l/^t>IttiLf;l0¥^I±iiii 
) ^$6Cfto 

S 6 



+ ^^[ft bMKT Fta#©7W *x ^ (n 
= 3) 





*J 5 


b-b 


i-b 


i-b2 


kdiss 

[X10- 4 1/s] 


5.06±0. 12 


9. 52 ±0. 22 


6.49±0. 17 


6. 35±0. 15 


kass 

[x 10 s 1/Ms] 


4. 65±0.32 


4. 15±0. 27 


4. 67±0. 30 


5.44±0. 36 


KD [xlO" 9 M] 


1. 09+0. 09 


2. 30 ±0. 15 


1. 39 + 0. 13 


1. 17+0. 11 



K y h 7 a y h 7 U ^ -if - •> 3 y& ( r&fTJS^? 

w£©fc«>©* w^mi&j (*±tt) ttiu&e/a P . 101 > 

JStt£$&Ft L/Co T F (iMA-Mlc FLAG*^£ftLfc*>©£ 
CHOM(CTf£3l$-fcK iiU:l)C (shTF) s 
hTF*fnfnft©38©S|« (SH$A : 1 OmM Tri 
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s-HCl, pH8. 0; H§r$B:10mM Tris-H 
CI, PH8. 0, 8M %m ; IfilC : 1 OinM Tr 
is-HCl, pH8. 0, 8M 5mM DTT) 

, *«7cT^ttTFtt«ifjftBT4aaLs MTtrm&T f temmm 
cr-mmLxmuLtzo fn^not>y;Kiiat?2 immmm 

Ltzo tomtit. -ho-t?;t,u--xjg (B i o-Rad) 
^7'o 7 f ^ >/U;o tvy/^O. 5 # 1 > 1 # 1 & 2 // 1 
(3/ig/ml) Kic^oy hU Ig £ ® & L „ DB (5 OmM 
Tris-HCl, pH8. 1, 0. 15M NaCl, 1 
mM MgC 1, , 0. 0 5 % ( v / v ) Tween 20, 
0. 02%(w/v) NaN 3 , l%(w/v) BSA) 
t^^ + >nfc 0 £& t hgfbtfcT FJIt#*£frD B t> L < tt 
DB (a>Fo-^) T5J5$^fc 0 0. 0 5 % (v/v) Tw 
e en 2 0 $r^t? P B S tgt^ L, >> ^--fef^t&ffi t h 

I gGftft (DAKO)££frDB-?El6$-£fco0. 0 5 % ( v 
/ v) Tween 2 0 P B S T&fr L fcts ECL Wester 

n Blotting reagent (Amersham) TMSL. Xi7^bA(;3 0 # 

0 3 5 iZ 7jk L fz £ o \Z J 7liaTFSfl:St/t hSUfcfliT Ftt 
# (/<- ^ 3 > "b b" " i b" Rtf " i b 2 " ) ii#|ttTF, 

iaTPffiftOirCJfil&f'gffl ico^T, 7 y h £ ffl ^ tz h a > 7° 5 x 
ho>,fy5Xf >&&£40mg/kg © ffl tt 3 B# Tb^ T ftjffi ft fc 
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t hSUfcirtTPiatf: i - b 2 ) &&*0. 2mg/kg©ffi»T- h o y ** ? 

5 >®m<D&Ami& 5 ftmiz&mft&$ itz 0 vvy*??* 

9 >M©J#^2eAI*7 l 5 #&{cM*M^£> ? jl ymaikm 

*$grcu isL'bum, h a y^-fv xj- >mmu?m, 

FMOM, h n y My I 7 > h o > t* > 1 1 1 ^&ft(TAT) 
sFMCfc J: O'TAT ajg©±#*<^J6 £ ft, ^ &frttSH)Lit2RI8£S 







mm* 






lftl'J«C 
(xlOVmn 3 ) 


115. 5±11.8 


82.9±14.3 


100.7±12.9 


96.1 ±13. 3 


aPTT(sec) 


20. 1±1. 1 


36. 2±13. 9 


22.3±0. 7 al 


21. 8±1.3 a ' 


GE#8£100X) 


100. 0±4. 2 


64. 8±20. 0 


101.0±6.6 a ' 


98. 9±5. 7 a ' 


(#g/ml) 


74. 2±5. 5 


3517±3645 


129.9±46.8 a > 


66. 5 ±23. 0 a ' 


TATUft: 
(ng/ml) 


3. 4±0. 6 


29. 6 ±31.0 


3. 8±0. 7"' 


4. 2±0. 9 



»Hft4»JH»li»-r5SS©t*tt : a):p<0.01, b):p<0.05 
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IMHgl l . MTF^e; ? a - ± jifofcoftm 

1 . t h T F OHM 

bhSSi^^TFOlUti, I tobOjS (Ito.T. t> J. Bio 
chem. 114, 691-696, 1993) icS L: TIt o /c 0 t*l*>*>, kM£« 

* -Jls, 1 raM^y7"ot';l'7;l'tD7*77i - b J; 0 . 
0 2 K7 SMfc* h U * M (TBS, pH 

7. 5) ^ ftS&£ft7-<? h >TM L> *#£>ft 

2% Triton X-100 Z £ V ±mmwmic 
1/SLTT F Lfco 

^l©±?t^b Concanavalin A-Sepharose 4B# 5 A (Pharmacia) 
iiitJfSiTFftft^^StfcS e pharos e 4B#^A(P 
harmacia) ^ffll>T77^f^-?D7F^77^-^jTl\ ft 
S!!TF£*#fco C tl£|5g#M$i(PM-10, Amicon) TfclgU ffiM 
UFnt LT 4 °C-T?«# L/Co 

»IlD n D*OTFtifi, TUSS©^T F t y ^ d -i-;L/{it^ (Am 
erican Diagnostica) t # V £ D - ± /l>tt# (American Diagnosti 
ca) ^l^tfcSandwi ch EL I SAT. IW^ITF?: 
mmiz L IS! L fco 

t /c^S^^ n n n O|ife^(i N 4-2 0 %m&%M$ 'J 7 ? JIT i K 
7*Hffl^TSDS-PAGE Ltz b®&M8k&t& C <k^«)B L 

2. ftUiA^yij K-v®ft|!! 

»St hTF (&? 7 0 # g/ml) ^l§!OFreund©li 
7 5> a y< > h (D i f c o ) 5 ®%(D B a 1 b / c J^ffi 

tt^S* (B*f t -;l/X'jA'-) ®M£TiC, TFiLTl 0 
tfg/7^i/ia?l:HLf; 0 12, 1 5 BCliF 
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r e u n d ©7%i7^ a /< > h <tzfl& L/:TF^5 // 

£ ft 5 «fc ? {c&TKiiiDft^ U il^^gi LT 3 2 0 ic P B S T 

3Bt!C4 E©t«> u tuisst-? 

PMI - 1 6 4 0 ±&*tfe (KTRPMI f *) (Life tech or 

iental) KKS 9 6yty^- hi: 1 ECt'JXICoM 0 0 ft 
(ft 4 0 0 fi/ft) flS Lfco Bi£& N 1, 2, 3, 5 BllCiSl. 

(*B#SS!3I) £ <fc tfcondimed HI (Boehr i nger Man 
nheim GmbH) ^^tRPMI -igift (KTHAT-^iit§) »c 

tie©* ? y^fc-catttfc'W 7 u k-vm^hoibjil 
mn%>m&. 9 6^7*^- h 2®nz-K&tzio 0. 8<@©«£ 

^Ts TE»w^ L fcTFi^ffiftiTF ^ftffittCSJS^fr^ * a 
->^iliF?L/Co Ibtl^^D-^liHAT-i^^bRPMI - 

9*.T> S«HIHfrf?*(TV^ 7&±ti ? a - Wb*fT^ /Co Ei±© 
tlftJCj; *K TF/7/^-V I I a|^f*i7rH-Xi(D 
*S^*«ll< H#t*ttf*6« (ATR- 2, 3, 4. 5, 7RO'8 

) zmoitz'^ -? u K-7^^iT^fc 0 

tt*>^ in vitroT^K Lfc'W 7 'J K- v 1 0 6 MZs h <=> C 
a&*£40Jtt& 2@J||irti;S4LtfeH>/:Ba 1 b/clll70x 



1 1 3 



WO 99/51743 PCT/JP99/01768 

mfcfr Protein A*7A (B*#>f ♦>) £^ 

#Lfc ConSepLClOOv X x A(Millipore) £ffl^Tfrofco 
4. Cell-ELISA 

2(FairD.S. J. Biol. Chen. . 262, 11692-11698, 1987) £AT 
CC«fc*)a*ALs RPMI-ig%^ N 3 7 °C\ 5%C0 2 , 100 

Cel l-ELISAffl^b-Mi, 9 6 ft f V - h (C J 8 2 Iffl 

^^t y ymmm^m^mm (pbs) T2[Ei&fru 4%/<5* 

JUATJl-rt (PFA) ^iD^DjcftTtl O^lft^C 

iTi^jtt^cilciotftiLfco PFA^liU PBSt 
l%BSAfc<fc[Ffl. 0 2 KTSMfc* M * A££fcT r 
i sMM (Blocking^ M) ^iP^.T. B# t T 4 °C L 

/Co 

Cel 1 - EL I S Ate£lT<V£7 lzft^t lo ttefr*>, ±15© 
•fcofcftMLfc^U- hfr&Blocking«Brfc*lfc±U fctTFtrCft: 
L < tt>W 7 U K-v*«±»*ioiTSfiT? 1 . 5 *he 
fb£-£fc 0 0. 0 5% Tw e e n 2 0 £.£frp B S 7 
^ |J7 ^7 r ^-t'^g^Lfcf^v^^ I g G (H + L) 
(Zymed) * 1 B| FalSJft $ it , gfcfr& s 1 mg/ml© p - - h a 7 x - 
;1/ * X7 *~ h "J * A(Sigma) ^^jfeLT 1 BftM&l;: 4 0 5 

nifcfctf 5R££*a|je* 5 c£T?, j 8 2 Mfolz® & L tzfcT F 
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50#l©5mMCaCl 2 & <fc 0 . 1 %f yi/fT;!// i> 
h 'J Xlfjilt^^ (TBS:pH7. 6 ) tC 1 0 u 1 © k 
r-JJ6SI&* h n y X? yfeWL ( 5 mg/ml) (Thromborel S)( 

Boehring) i 1 O/i ]®7r^-VI I a (82. 5 ng/ml 
) (American Diagnostica) £^2H]Ls 1ST 1 B^FeH $ £ £ 
£TTF/Factor Vila % * $ * A: '<& > 1 0 // 1 ©Hff^«K 

L fcfitT FttftTM h L < li'W 7 «J K - vig*±-/j| «fc 
1 0 # 1 ©Factor ( 3 . 2 4 5 // g/ml) (Celsus Laborato 

rise) ZmtiQ Lt 4 5 ftmKf&Z it, 0. 5M EDTA£10# 
1 iilDtS^itR^^ife/Co C:i:2mM S-2 2 2 2 

— fl:3*2BiS) £5 0 u 1 ^io U 3 0 # Pel© 4 0 5 nmlC&tf & 
Rft«SHfc£t> oTTF© Factor Xa^^^ttd: Ltz a £©#&T 
TF/Factor Vila ^^r^iFactor It (Dlg&ZmWt 6 irt#© 

6 . Mli@Pl«SM>J£& 

rUI5©iE^ t Mfofc ( 3 - 9 yj<j *) ^> d © 1 0 0 # 1 
(Cig^ {C^f? L #E T F fit{**« 5 0 u 1 £SfD LT 3 7 °C T 3 # 
Fa1SJ55$ i£tz'&, 5 0 // 1 © t Mjfi«&# h a >*"7°5 yjgTfc 
(1. 2 5mg/ml) «A<81t5lt'0||lll4i»» 
MPbIS'J^M (CR-A: Amelung)-effiiJ£ L/c 0 

7 . £tft©7 -f V ^ >f 7°©&£ 

y ? a ±-)lVifcT << V 9 4 fc'y^*<y h (AmershamftSD 

j 8 

iaTF^e y ^ a - ^yuiftft© >f u J 7 urfv yj 4 s j 5 4 -? 
A T R - 2 I g G 1 , k 
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A T R 



I g G 1 , k 



A T R 



I g G 1 , k 



A T R 



I g G 1 , k 



A T R 



7 



I g G 2 a , k 



A T R 



I g G 2 a , k 



2 , ^mm t b t f <pftm& 

-%®mt h T F ( s h T F ) J: 5 Lfc. 

fc hTFOJtaffi* (2 2 0#g©7? y$0 KT^FLAG^ 
7^ KM 2 lcBfcLfct>©£3 - ffi¥LKr«rinJSffl 

) CIAU CHOftJSlciALfco t h T F © c D N A@£?iJ(2Ja 
mes H. Morrissey £> ©$g£ (Cell(1987) 50, 129-135) |;C 

tzo z<D°i-®m b h t Fciife^ie^j^ 7 ^ j 1 

5 1 IZtts Ltzo G 4 1 8 ICJ: & |g£ij-fcr u * •> 3 > [_ N %£ifflJ&&ai 
SLs £ bic / h h h T?«iSi»(|**Ntf % s h T FfgM 

MtffiSL Ltz a 

-I 0*BIIS£&IfoMJ&«! CHO-S-SFMH (GIBCO) 7f« 

* U s h T F ££fr£*±»£$fc 0 Hl(D4 0raMMJ7ig 
»«»fc(pH8. 5)T?2tefc:#*U ZOmMh'Jxigiilf 
/ft (pH8. 5) T¥$Hfclfc Q-Sepharose Fast Plowrt^A (1 
0 0 m L , Pharmacia Biotech) idi^jta L> 0. 1M NaC 
tim&m NaClOlf^O. 3 Mt U shTF£ 

* 5 Afrt>m&LtZo it.ftfcshTF|»l;^ii2. 5Mitt 
3«fc-5K:ttlfc7>*-tfA£iD*. N ( 1 0, 0 0 0 r p m 
> 2 0») ^&<9*mm&nZ&®iZittz 0 ±/jt£Butyl T0Y0PBAR 
L (3 0mL, TOSOH) CttL, 2. 5M0W7>t^O 
A£#fr5 OmM h >Jx*ftttfftt (pH6, 8) T&#l/c 0 5 
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OmMMJXlllfl (pH6. 8) 4> % IfT^^nil 
^2. 5 £ 0 M*1?fi»WfcT»f . s h T F £j8t& 3-frfc 0 s 
h T F h e - * ®^^rCentri-Prep 10 (7;3» t|8L 

/c„ 15 0mM NaC 1 If 2 0 mM Mi Xiilli^ (pH 
7. 0) T'ftlkUTSKge 1 G 3 0 0 0 SWG*5A (2 
1. 5x600mm, TOSOH) ^mm&ZmiM U s h T F© 

U pI^ShhTF (shTF) H/: D tt*4©Rft 
* 2 8 0 n m©*^ e = 4 0 , 1 3 0 , 4 3 , 

2 1 0 <h IT, tt*4©»K£*tb L/Co 
B5?ij^7 'J - r * X h 
R?fl£©< 2 2 3 > {cfE^ Lfcrt^W^©® *9 So 

: 1 : 7 ? 4 ^? -MHC - G \ 
Se ^'J # : 2 : ^^7-MHC-G2 a 
I2?iJ#^f : 3 : 7*7^7-MKC 

: 4 : M 1 3^^7-M4 
BB^JS^- : 5 : M 1 

: 6 : fit- T F "7^ X* y * d -^/Ufitft A T R - 2 ©H 

i£?'J#-5§- : 7 :R-TF7nty?D - ^/Ufiift A T R - 3 ©H 

BB?lJ#^ : 8 : fit- T F V 7 X* y * n -^U fit ft A T R - 4 ©H 

@£?"J#-f : 9 : fit- T F v£ y * a --*-;Pfit# A T R - 5 ©H 
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m v mm © r i j ww>m & v * n * =j - k a i&s 
e?ij 

E?>]#-t : 1 0 ilit-TFv^X^y? d -*;l/ffi#:A T R - 7 © 
HlV®«07;; KE^J&tf**!*- 3 - Kt5 

E?iJ#-f : 1 1 : tii-TF^VZ*:J 9 D-tWATR - 8 © 
HIS VSI^©7 ~ y KEJiJ&Of-tn* a - Kt 5 

E?"J#"t : 1 2 :tt-TFv?X*y ^n-t;HiiftATR-20 
LiVIi<D7 $ 7 »E?iJ&tf*ft* 3 - k^-s 
&£E?IJ 

E?lJ#"t : 1 3 : ft-TFT^X^e;^ a -^;l/ftftA T R - 3 © 
Ll^ VII^©7 $ y »E*Jfttf *ft£ 3 - 
J£SE?iJ 

E?IJ#^ : 1 4 :S-TF7-)Xt;) o-^;H/i#A TR - 4 © 

E^iJS-^ : 1 5 rlit-TFv^xty^a -i-Jl/$ifo A T R - 5 © 
LIS VM©7 ^ y &E?>JRtf 3-KtS 
%£E9J 

E?lJ#-t : 1 6 :ft-TF^"57;€-y^ a -*;Uifc#A T R - 7 © 

Ltt viii07 5 y $?E?ij&.tf*n£ 3 - k* * 

&SE9J 

E^JS-t : 1 7 :fi-TF7')7€;i' D - ± frfoW A T R - 8 © 
LiV«07 ^ y BE?iJfttf*tt£ 3 - Kt £ 
&SE3&J 

E?il#^ : 1 8 :7"^7-ch5HS 
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K?IJ#^ : 1 9 : ~f 5 4 f — c h 5 H A 

IS?tJ#-t : 20 :y7-f7-ch5LS 
EM#f : 2 1 :y^7-ch5LA 

lE^JS^-: 2 2 : CDR^57-< f 0^7^ 7-bR 5 H v 1 
S 

K?iJ#-f : 2 3 : C D R /5 7 f -f -f 7- h R 5 H v 2 

8 

E7U#-t : 2 4 : C D R^7 7 ^ f 077"7 -f 7- h R 5 H v 4 
S 

E?IJ#^- : 2 5 : CDR/77-ff^>/77^-hR5Hv3 
A 

@e n # # : 2 6 : C D R ^7 7 ^ f y^7"7 7- h R 5 H v 5 
A 

ie^iJS^- : 2 7 :7*7^7-hR5HvPrS 
tit?*] S-t : 2 8 :7"H7-hR5HvPrA 
Se^J#"t : 2 9 : h h llkHiVli^*- v> 3 > " a " © 7 $ J Wt 

E^lJS-^ : 3 0 : t h SftH« Vffi8><- y 3 > " a " OTWI 

E^lJS^- : 3 1 : FRyt77'J>yy7-f7-F3RFFS 

SS^IJ : 3 2 :FRJ/+y7'J>r7 , 7'f7-F3RFBS 

ffi n : 3 3 : FR •> t 7 7 'J >/7*7-f 7-F 3 RF F A 

Se^'JII-t: 3 4 : FRi/t77iJ>/y7'f7-F3RFBA 

SBJ'J#-t: 3 5 : F R y t »; 7 'J 7 ^7- F 3 NMF S 

E?IJ #^ : 3 6 : F R y t »; 7 'J ^^^7-F 3 NMB S 

K?"J #^ : 3 7 : F R •/ t 7 7 'J ^7H7-F 3 NMF A 

@£?'J#^§- : 3 8 : FR->t";7iJ>^7"H7-F3NMBA 
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EJlJS^ : 3 9 : t haftH«V««A- ^ 3 > - b " (DTUi 

E5IJ#-t : 4 0 : t h Mil H II V - ^ a > "b" ©T ^ V Wt 

mm 

E?lJ#-t : 4 2 : t h Mil H8 V a > " c " OTUS 

e*j 

E^iJS-t : 4 3 : F R •> f 7 7 'J 7-F 3 E P S 

EJIJ #-t :. 4 4 : FR •> t 7 7 'J 7-F 3 E P A 

E?IJ#^ : H :75^7-F3PrS 

I2JiJ§-5§- : 4 6 : 75^7-F 3 P r A 

E^IJS-^ : 4 7 : F R •> t 7 7 'J ^75 ^ 7-F 3 v H S 

E n # "f- : 4 8 : F R ^ t 7 7 'J >^^7 'f 7 - F 3 vHA 

E?IJ#-t : 4 9 : t mtH«V««/<-i? 3 > " d " ©TUS! 

E^IJS-t : 5 0 : t hSfbH«tV£#'<- S> 3 > " d " 
E*J 

E?iJ#-t : 5 1 : t h SUb Hfj£ V ffi«/< - 'J 3 y " e " 

ETiJ&tf **l£=i - K-T-SigSE^iJ 
E?iJ#-*f : 5 2 : h h SUb H 8 V - $; H > - e " <D7 i 

mm 

mmm^ ■. 53 : fr^ 77'j^7^7-f3sss 

E J«J#-f : 5 4 : F R •>+ 7 7 'J >f 7-F 3 S S A 

E?lJ#^ : 5 5 : F R ■> f 7 7 ij 7- F 3 C D S 

E^lJS-t : 5 6 : F R t 7 7 'J >^7^7-F 3 C D A 

mnm^ : 5 7 : t h M4b H fig V - v> 3 > " f " 

1 2 0 
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ie?ij&o ,; eft£ 3 - k-t -sissies 

l£?"J#^ : 5 8 : h h IHk H II V - i? a > " f " 07W| 

E?lJ#^ : 5 9 : k hSftH*Vffi«'<- 5> a > " g " 07 ^ J R 

mm&tfznz 3 - k-t-s&setij 

E?"J#^ : 6 0 : k H<kH«Vjg«A-y 3 > " g" (D T i J fflt 

E?lJ#-t : 6 1 : FRy+77'J^y^7-F3ADS 
gfi?ij#-t: 6 2 : F R •> t 7 7 'J 7 -f 7- F 3 A D A 

E7U## : 6 3 : k h M 4k H & V H « /< - *J 3 > "h" ®7;7i 

E?iJK.O'^tl£ 3 - K^SifiSETi] 
BE?»J#-*§- : 6 4 : k h M it H II V ® ® '< - V a > " h " OTUi 

E * ^ : 6 5 : F R •> t 7 7 ij >/7^ 7- F 3 MMS 

S ?U #-t : 6 6 : FR •> t 7 7 'J 7-F 3 MMA 

mnm^ : 6 7 : FRyt77'J >/7 , 5^7-F 3 BMS 

E?»J#-*§" : 6 8 : F R *> + y 7 'J y ? -f 7 -f v - F 3 B M A 

E3«^- : 6 9 : k h Sfl: H« V * 3 > " i " ©7;;t 

e?ij 

E?lJ#^ : 7 1 : k MlhHiVi^^-^ 3 > " j " ©7 

: 7 2 : k MHkHii V«*/<- * 3 > " j " 07WII 

E ?"J # : 7 3 : FR ^ t 7 7 ij >/y^7-F 2 MP S 
ETlJS-t : 7 4 : F R •> t 7 7 'J >/77 'f 7-F 2 MP A 

1 2 1 



WO 99/51743 PCT/JP99/01768 

E?i]#-f : 7 5 : t h 1Kb H« V if a *s "b 1" <D 7 i J 

@B?iJ#-§- : 7 6 : t h SUb H « V - 5? 3 > " b 1 " <D 7 i J 

E?'J#-f : 7 7 : t h §Hb H IS V <S«/< - "dl" ©7;7 

Be^iJS-^ : 7 8 : t h ffl-fb H « V - 5> 3 > " d 1 " V>7 I J 

E7»J #-t : 7 9 : F R •> t 7 7 'J >/^5-f F 2 VHS 
Se^lJ#^-: 8 0 : FRy+.y7'J>^y^7-F2VHA 
ee?ij#^ : 8 1 : t hl^HiVMiA-i; 3 > - b 3 - ® 7 ; y 

E7>J#^ : 8 2 : t hlltHiV^^/s'-^ 3 > " b 3 " <D7 I J 

E?IJS-^ : 8 3 : t h S jb H IJK V - it 3 > " d 3 " <D 7 i J 

: 8 4 : t h M {b H & V - >> g > " d 3 " (D7 I J 

ie?'J#-t : 8 5 : F R y + 7 7 'J > £ * - L v 1 S 

Be^iJS-^ : 8 6 : F R *> + y 7 »; > ^"C * * - h 5 L v 4 S 

I£?|J#-S§- : 8 7 : F R »> * y 7 U > 7 < 9 9 - h 5 L v 2 A 

ie^iJ#-§- : 8 8 : F R ^ f y 7 'J V/^^ - h 5 L v 3 A 

I£ 8 9 : F R y t 7 7 'J >777 5 L v 5 A 

E3»J#-t : 9 0 :/7^7-h5LvS 

E5lj#t : 9 1 :75fv-h5LvA 

EPJM : 9 2 : h M{kL«Vffi«/<-y 3 > "a" © 7 $ 7 i£ 
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B5?IJ#^ : 9 3 : 
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nmm^ 9 4 : 

E?l]#^ : 9 5 : 

mm^^r : 9 6 : 

: 9 7 : 

mmWt^ : 9 8 : 

K^iJ#-§- : 9 9 : 

E0J#-§- : 1 0 0 

E7»JS^ : 1 0 1 



i o 2 

1 0 3 

1 0 4 

1 0 5 

1 0 6 



ie^'J#-^ : 1 0 7 

eyijM : i o 8 

E9»J#-^ : 1 0 9 

ie?ij#-t : 1 1 0 



mm 

FR->+ 7 7'J>/7'7^7-F3 SS 
FR->t77'J>/77-f7-F3 SA 
FR->+.y7'J>^y7-f7-F3RS 
FR'>t»7'jy/y5'f?-F3RA 

t hsUk LiVf«A' - g > «b" ©7 * y & 

ie^j&o'-en^ 3 - K-f -sissies 

t HftL*v*«/<-y a y "b" ©rut 

: t h mil l is v <g«'< - y 3 > " c " © 7 ^ y 

: t MIUiViaA'- .y 3 > " c " CD 7 ^ J 

: FRv/+77'J>/^5^7-F2SS 

: FR<>+-y7'J>?'7 e 5-f-?-F2SA 

: FR->t 77'J>/y7^7-F2XS 

: FR->t77'J>^y7'f7-F2XA 

: t h fflft L « V - a > " b 1 " ©7; 

: t hlMfc L H V - V a > " b 1 " © 7 $ 

y 8£ie?ij 

: t \>m{tLmvt$®'<-is 3 > "b 2 " ©7 $ 
y 

: t hlltHSVlii^- j; 3 >© F R 1 ©7 
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E?i]#^ : l l l : h hiHbHIi V«*/<.- V a y " a " ~ " j " 

©FR2CD7;; 
: 1 1 2 : t HSUbH* VffifcA- 5? a y "bl" SO' " 
dl" ©RF207U K@2?iJ 

E^t^ : i i 3 : t h mitnm Vi§iA- y 3 > - b 3 " - 

d 3" ORF 2©7; 7 Kffi?iJ 
E?lJ#^ : 1 1 4 : t hmitH&V 3 > " a " OFR3 

ie^iJS-^ : 1 1 5 : t MBMfcH*V«i*/<- 5? 3 > "b" , "bl 

" & " b 3 " OF R 3 07 U 
E : 1 1 6 : t b 1Mb Hill Vffi«/<- ^ 3 y " c " OF R 3 

©7u $?e?ij 

Se^lS-t : 1 1 7 : t hiltHiVSiA'-i; 3 > "d" , "dl 

" RO' " d 3 " OF R 3 ©7 ; y g*E?>J 

ejij#^- : 1 1 8 : t hmikHmv m&'<-i? 3 y u e " of r 3 

E^J#-t : 1 1 9 : t ha^H«[V«*/<- y 3 > " f " O F R 3 
B£Jl]#-f : 1 2 0 : h h SUt H« V a > - g " OF R 3 

E?iJ#^f : 1 2 1 : t h IHb H M V - V 3 y " h M OFR 3 

o7u ^le^ij 

E?iJ#^f : 1 2 2 : t haftH«V«*/<- y a y " i " OF R 3 
1E^J#^ : 1 2 3 : fc MftH«V««/<- i? 3 y - j ■ OF R 3 

© t ^ y 8&Eyj 
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ie^ijs^- : 
se^js^ : 
mm^^ : 

se^js^- : 
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2 4 : k MUkHgiVfUUi^A- ^g>OFR4©7 

~ y 

2 5 : k hSHtLIJl V *a>(DFRl©7 

^ y g?ie?ij 

2 6 : k bWiitLmvmi$,'<- ! J a > ." a" , "b" 

6 " c " CD F R 2 O 7 ^ J ^le^ij 

2 7 : k hfflfbL«VfB«/<-y a > "bl" <D F R 

2 CD 7 $ V M?iJ 
2 8 : k h SHk L fit V ffi«'< - V a > " b 2 " CD F R 

2 cd 7 * y ^se^ij 

2 9 : k HftLiVII|/<- ^ a > " a " ©FR3 

3 0 : t MMfcLiJ VM'<- S> 3 > "b" , "b 1 

" , & "b2" CDFR3cDT5y$?ie?i] 
3 1 : k hafl;HlV«*/<- S> 3 > tt c " CDF R 3 

(07 I J I?BB?iJ 
3 2 : t hSUfcLfc Vffi«£/<- VFR 407; 

y $?ie?u 

3 3 : k HSfcHfllV 3 >CDR1®7 
3 4 : k hUtHiVfSii^-i? 3 >OCDR 2© 
3 5 : k hSUfcH« V£«£'<- ^ 3 ycDCDR3cD 

7 5 y $?@e?ij 

3 6 : k MNkL8 Vffi«£/<- y 3 >OCDR 1© 

7 ^ y Kieyij 

3 7 : k bSHkLfl Vfii/<- ^3><DCDR2© 
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: 1 3 8 

ie?lJ#-5§- : 1 3 9 

: 1 4 0 

ttjm^ : 1 4 1 

B£?iJ#-Sf : 1 4 3 

S£JIJ#"t : 1 4 5 

Ifi?iJ#4§- : 1 4 6 
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7 5 y min 

t h 3MtL lit V y 3 >©CDR3® 
7 ^ J $?BE?iJ 

ft-TF?nty ^a-^-;Uta^ATR - 2 
©H£j£VM©7 s y Btffi*i] 
K-TF7n^7 ? o -^Ui/tft A T R - 3 
© HIS V^l^©7 $ y ®?@2JiJ 
St-TFv^X^y ? P— f-;Uin]#:ATR - 4 
©HIV®|©7 ^ J 
1 4 2 :fi-TF7")X€^ n -^UjjtftA T R - 5 

© Hfjt v^i^©7 ^ y Mse^J 

ft-TF?nty^ □ -±;Utitl*A T R - 7 
1 4 4 : fi-TFv^Xty ^D-t;l/fiftATR-8 

©Hit vm©7 ^ y ggie?ij 

£t-TF^X^y?D - A T R - 2 

© Lii VfM©7 ^ y $?f£?ij 
ft-TF7-5Xt;^ a -j-Ji<in,fc A T R - 3 

© lii vfiM©7 ^ y Kee^j 

1 4 7 :ft-TF7ntV^ n -^HaftA TR - 4 

© Li! V£lJgt©7 ^ y $?Ig?iJ 
1 4 8 :iit-TF^07.ty^D-^;Utt^:ATR-5 

© hm vm©7 ~ y 

1 4 9 itt-TFv^X^y^n - j-JUVifo A T R - 7 
1 5 0 : t/i-TFv^Xty 2 n--*-7Hft#ATR- 8 

®Liv®i07 $ y ^aE^'j 
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I£ : 1 5 1 : MM tFTFOTW ®?I£?iJ &. * ft £ =J - 

mnW^ : 1 5 2 : pJ^S h h T F <D T $ J 
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1 . t hfiaa? (tf) icat^-s^z^y? p -i-jisfcfo® 

^ t*- (H) «WS (V) «*<t, t Ma#H«*g (C) 

^^t^^^Hi■^^t > flifiBH«v«tt*<, 

( 1 ) l£JiJ#-Sf : 1 3 9 07 ;; Wtmm ( A T R — 2 ) N 

( 2 ) E?lJ#-*f- : 1 4 0 CD 7 5 7 g££?lj (A T R - 3 ) s 

( 3 ) @e?i]#-5f : 1 4 1 ©7 5 7 ^ffi^ij ( A T R - 4 ) N 

( 4 ) K?iJ#-5f : 1 4 2©7; 7 ( A T R - 5 ) N 

( 5 ) Se^iJ#-t : 1 4 3 07 U S?E?iJ ( A T R - 7 ) , 

( 6 ) EJlJ#-t : 14 4 0757 BtE?iJ ( A T R - 8 ) , 
©^f*l^07 5 7 ®B£?ij£W-r +7 5H|fto 

2. MIBHH Vffi«*< % HE?i]#-f 1 4 2 07 5 7 KETiJ&Wt** 
n 1 KiBi$0*7 5 H$u 

3 . ffitZHm Cffi®i)<, c r l , Cr2, C r 3 Xte C r 4 M 

4. fliflBHIK V&«j&<E?iJ#^ : 1 4 2 0 7 5 7 $Se?iJ£W U 

* ltheh8 c <®jaa< c r 4 s»3R^ i ~ 3 o^fn*> 1 ^ 

(ciett0 + 7 5 HI. 

5. t KFiC^t^T^xty ^D-t;l/|[ft©7^ h (L) 

t, «fKL*VflCttd<, 

( 1 ) E«-*§- : 1 4 5 07 5 7g£E?iJ (ATR - 2 ) N 

( 2 ) E3*J#-^ : 1 4 6 0 7 5 7 6fcE3»J ( A T R - 3 ) N 

( 3 ) IE?iJ#-t : 1 4 7 07 57 $?E?»J ( A T R - 4 ) % 

( 4 ) E?iJ#^ : 1 4 8 0 7 5 7 KE7IJ (A TR - 5 ) N 

( 5 ) E?iJ#-^ : 1 4 9 0 7 5 J WW\ ( A T R - 7 ) % 

l 2 8 
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( 6 ) : i 5 o ©7 i j mmm (atr-b) , 

6. mr is lis v<s#*<R*j#-t : i 4 s <dt i ; mmnzfit & 
, ai*s 5 icisa© + y 7 l«o 

7. B5i5L«C1S«A<C AXtiC /c®«T*S. H*^5X(i6 

8 . flit SB LB V*I^a<Be?lJ#-t : 1 4 ®E?IJ&WU 
* LTffiffEL«C®«*<C /c T'*6IS«^ 5 ~ 7 o^fft^ 1 igjc 

9 . i ~ 4 oi^fn^ 1 iMJciBig©^^ ? nm&tf$%.m 

5 ~ 8 <D^-f 1 IS{Cfe«© + ^ 5 L!ji££/l,-«S N t h T F 
{C ft!" -3 1 " 3 + i5£rCf£o 

1 0. 4 tcgE*©** 5 H«&tff&3fc£ 8 iCiHifc©** 5 

11. tUFI^tSv^t;^ o-^-;l/K(*:©H«|V<S« 
Mtt&SfM (C D R) k htaftHH V£gisfc7 
<K8 (FR) r-IUfcHgl VMCfc^t, Hfrie C D 

r^\ &©r ^ y Kie^j : 

H - C D R 1 : Asp Tyr Tyr Met His (E3R]#f- : 1 3 3 ) 
H - C D R 2 : Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr 
Asp Pro Lys Phe Gin Gly : 1 3 4 ) 

H - C D R 3 : Asp Ser Gly Tyr Ala Met Asp Tyr (@E?iJ#4§- : 
13 5) 

*tt5, b h8MbH«V«*o 

1 2 . MI2 FRA^©7U IftEyiJ : 

H - F R 1 : Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu 
Ala Arg Pro Gly Thr Ser Val Lys He Ser Cys 

12 9 
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Lys Ala Ser Gly Phe Asn He Lys (E : 1 

10) 

H - F R 2 : ( 1 ) ~ ( 3 ) OHftl^ : 

( 1 ) Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

Gly (E?»J#^ : 1 1 1 ) 

( 2 ) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

Gly : 1 1 2 ) 

( 3 ) Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 

Gly : 1 1 3 ) 



H - F R 3 : &©@S?IJ ( 1 ) ~ ( 1 0 ) (D^-ftlfr : 



c i ; 


Arg A 1 a 


Lys 


Leu Thr Ala 


Ala Thr Ser 


Ala 


Ser 


He 


Ala 




lyr Leu 


u 1 u 


Phe Ser Ser 


Leu Thr Asn 


Glu 


Asp 


Ser 


Ala 




Vol Tur» 

va i l y r 


lyr 


Cys Ala Arg 




1 1 


4 ) 








A r o Uq 1 

Arg v a I 


i n r 


He Thr Ala 


Asp Thr Ser 


Thr 


Asn 


Thr 


Ala 




Tyr Met 


Glu 


Leu Ser Ser 


Leu Arg Ser 


Glu 


Asp 


Thr 


Ala 




He Tyr 


Tyr 


Cys Ala Arg 


(iB?iJ#-*f : 


1 1 


5 ) 






( 3 ) 


Arg Val 


Thr 


Met Leu Val 


Asp Thr Ser 


Lys 


Asn 


Gin 


Phe 




Ser Leu 


Arg 


Leu Ser Ser 


Val Thr Ala 


Ala 


Asp 


Thr 


Ala 




Val Tyr 


Tyr 


Cys Ala Arg 


(BE?iJ#-t : 


1 1 


6 ) 






( 4 ) 


Arg Val 


Thr 


He Thr Ala Asp Glu Ser 


Thr 


Ser 


Thr 


Ala 




Tyr Met 


Glu 


Leu Ser Ser 


Leu Arg Ser 


Glu 


Asp 


Ser 


Ala 




Val Tyr 


Phe 


Cys Ala Arg 




1 1 


7 ) 






( 5 ) 


Arg Val 


Ser 


He Thr Ala Asp Glu Ser Thr 


Lys 


He 


Ala 




Tyr Met 


Glu 


Leu Asn Ser 


Leu Arg Ser 


Glu 


Asp 


Thr 


Ala 




Val Tyr 


Phe 


Cys Ala Arg 




1 1 


8 ) 






( 6 ) 


Arg Val 


Thr 


He Thr Ala Asp Thr Ser Thr Ser Thr Ala 




Tyr Met 


Glu 


Leu Arg Ser 


Leu Arg Ser 


Asp 


Asp Thr 


Ala 
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Val Tyr Tyr Cys Ala Arg (EfllS-f- : 1 1 9 ) 
( 7 ) Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala 
Tyr Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala 
Val Tyr Ser Cys Ala Arg (BE?ij#^ : 1 2 0 ) 
( 8 ) Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala 
Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala 
lie Tyr Phe Cys Ala Arg (ge?iJ#-*§- : 1 2 1 ) 
( 9 ) Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val 
Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala 
Val Tyr Tyr Cys Ala Arg (E?IJ#-^ : 1 2 2 ) 
( 1 0 ) Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr 
Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp 
Thr Ala Val Tyr Tyr Cys Ala Arg (g£?ij#^t : 1 2 3 
) 

F R 4 : Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala 
Ser (i£?lj#-5f : 1 2 4 ) 
^tt^ t r-IHbHtg VfSigL 

1 3 . £?ij#-t : 3 0 (/<- i> 3 y a ) N E?IJ#-^ : 4 0 0<- 
i? a y b ) . Se?iJ#^t : 4 2 (A- y 3 y c ) , £?IJ$# : 5 0 ( 
V a y d ) N E?iJ#-t : 5 2 (/<- V 3 y e ) . K^J#-§- : 5 
8 (A'--? 3 >f) % IB^J#^- : 6 0 s; 3 > g) „ 

: 6 4 3 y h ) N i£^J#-t : 7 0 (/<- ^3^1) . BE5>J 

#-t : 7 2 (/<- y 3 > j ) % : 7 6 (/<- S> a V b 1 ) 

. EW#^ : 7 8 (/<- y 3 > d 1 ) , IE?iJ#^f- : 8 2 O' - ^ 3 
> b 3 ) XteE7U#^ : 8 4 (/<- 3 > d 3 ) iZ^tT i J WW. 

jij**ri-s. 1 ixbi 2 iciaa© t r subH«vn# 0 

1 4 . ffi?iJS-t : 4 0 (/<-•;; 3 > b ) <D7 i J HK^^tts 

1 3 1 
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m&m i i ~ i 3 o^-ftifr i ^jctetB© t hUhHiviio 
i 5 . : 7 o (><- ^ 3 > i ) ©7 ^ y $ge?ij£Wrs 

. St#gi 11-13 (Dyftifr l si:e«0 t HftH«VS8, 
1 6. t h T F icft^^x^ / £ D-^^ftft© LiVS^i 
CDR&O't ^L«V<S«FR*^^T|j^5t h£i*bL*V«ttl;: 

fc^t, miECDR*<x AoTijmmn-. 

L - C D R 1 : Lys Ala Ser Gin Asp He Lys Ser Phe Leu Ser 

cieyijs-t : 1 3 6 ) 

L - C D R 2 : Tyr Ala Thr Ser Leu Ala Asp (£?ij#^ : 1 3 
7 ) 

L - C D R 3 : Leu Gin His Gly Glu Ser Pro Tyr Thr 
f : 1 3 8) ^ft5, t MjbLiVWo 
17. MieF Rd<&©7 W £t£?U : 

L - F R 1 : Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu 
Ser Ala Ser Val Gly Asp Arg Val Thr He Thr 
Cys : 1 2 5 ) 

L - F R 2 : &©E?IJ ( 1 ) ~ ( 3 ) <D^-ftlfr : 
( 1 ) Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu 
He Tyr (SE?iJ#^ : 1 2 6 ) 

(2) Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu 
He Tyr (E?IJ#4§- : 1 2 7 ) 

( 3 ) Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu 
He Tyr (E3«-f : 1 2 8 ) 

L - F R 3 : ( 1 ) ~ ( 3 ) OHfn^ : 

( 1 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys (E?iJ#-?f- : 1 2 9 ) 

l 3 2 



WO 99/51743 PCT/JP99/01768 

( 2 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro Glu Asp 
Phe Ala Thr Tyr Tyr Cys (E?'J#-f : 1 3 0 ) 

( 3 ) Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr 
Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro Glu Asp 
He Ala Thr Tyr Tyr Cys : 1 3 1 ) 

L - F R 4 : Phe Gly Gly Gly Thr Lys Val Glu He Lys (KfiJ 
g-f : 13 2) 

*wts, i 6 tcge*® t \>MfrLmvffi®o 

1 8 . S£?iJ#^- : 9 3 O'- V 3 y a ) , EJIJS-f- : 9 9 0<- 
: J a > b ) % BE?lJ#-§- : 1 0 1 (/<- y a > c ) , EyiJ#-t : 1 0 

7 0<- 3 y b l ) XttBe^JS^- : l o 9 .('<- s; 3 > b 2 ) tc 
^trw $?ie?iJ£Wir tt$9 i 6XIH 7 {ciBtt© t h sub 

LiV^I^o 

1 9. @e?ij#^§- : 9 9 0<-^ 3 >b) 5)7; yii^J^tt^ 
s 16-18 (D^ftlfr 1 ^tcfE«0 t h8UbL«V**o 

2 0 . @e?ij#^§- : 1 0 9 (/<- S> 3 > b 2 ) 7 S 7 g?@fi?ij 

£W-r£. i6~i 8©i»t"n^ i iitciea© t hi^Li 

2 1 . 11-15 ©l^ftl^ 1 JSJclEig© t h S -ft HIS V 

fStt&tft r-*/t#Hfiic -ess*, t h t f c^f-r 

Oh MHbH£g 0 

2 2 . 1 4 (CIE«© t h MlbHIl Vffi# y 3 > b ) 

&tf k h irtf* H IB C k r-TFJctt-r&ftftcDk h 

IHbHIJU 

2 3 . at#£ 1 5 KKtt© t f> HHbHfjl VfS« 0<- y 3 > i ) 
&tft h trtf*©H« C fl««-^^T?-J|fe * . k h T F left"* £iitft© 

1 3 3 
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t MUbHMo 

2 4. hu IE b h£tft©Hgj|CM;&^ Crl, Cy2, C 7 3 X 
(±Cr 4 & M*iS2 l~2 3 O^-ftlfr 1 IS id fg «8 O t 

2 5 . ft #11 16-20 ©^-f tl^ 1 life §5t£© t bIHb LI V 
SSfcRtfb h iJt ^ L C ^1 iUc ^ ^ A, ^ . t h T F ieft-T Sit ft: 
Ob HftLio 

2 6 . S»#£ 1 9 {clEfg© t hgfbLfe Vft# >^ 3 y b ) 

&tfb hifc#©L«c b h t f tz%t+ £i/t#© 

b HftLi. 

2 7 . it^ii 2 o (cis«c© b hmitim vmwt ('<- ^ 3 > b 2 

) Rtfb h fc&© L£j£ C b h T F izltft ££rC& 

© b bSHbLilo 

2 8 . MIEb b fit ft© LiC®i^\ ClXiiCfft*^, It* 
II 2 5-2 7 Ol^fft^ 1 5KSB8© b MftLgo 

2 9 . BH$9 2 1-2 4 O^-fn^ 1 ^JCfElS© t MjtHiS 

o'fitM 25-28 ©^-f i mizmmo t vmfcLm&&A,v 

b bTFfc^f-f-Sb Ult^ft,, 

3 0 . ift$9 2 2 (CIS«5© b HSfcHft ('<- ? a > b ) 
*^2 6 £15*© t MitLi (^-J? s >b) ££A,T/&3, t 
b T F i:*ft§ t b SNtifctto 

3 1 . »#5 2 3 ICIE*© t bSHbHIl (/<- a > i ) Rtfl* 
*^ 2 6 t HS^bL« ('<- ^ 3 > b ) ££A,-ej££. b 

KFt^fS b bSHbftfto 

3 2 . 2 3 (cie«© b hmitum ('<-v 3 >n 

*9 2 7 (ClEtfc© b hSHt L«l (A'-y 3 > b 2) £#A,TJ&3. 
b b T F icJtt^ t hlMbtafto 
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3 3 . 1 ~ 4 Ol»fft*> 1 iIJClEi&CD* y 5 H«[*3 - K 

t^DNAo 

3 4 . 1**11 2 - 4 O^-f ftfr 1 ^KIEtt©*,* 7HI*n- K 
tSDNAo 

3 5 . f***l 5 - 8 ©l^'tl^ 1 life !£*£©*;< 5L«*3-F 
tSDNA, 

3 6 . 1***1 6 - 8 ©(,># tl^ 1 ^tciS**©*/ 5 - K 

t^DNAo 

3 7 . f**ll 11-15 ©^"f ftfr 1 i|iClB«g© t hUtHKiV 
fH**3- h'tSDNAo 

3 8 . 1**11 1 4 *c IB «g CD t VMitHm V«« O*- S> a > b ) 
£=J- Ft§DNA 0 

3 9 . f**il 1 5 fciatt© b hfflftHftV«tt (><- y 3 > i ) 
* 3 - rtSDNA, 

4 0 . ft $9 16-20 O^ftlfr 1 ^iciefg© t hfflftLftV 

3 - FtSDNAo 

4 i . i**Ji i 9 izmmo t h mit im vts« c><- y 3 > b ) 

^3- FtSDNAo 

4 2. ft#5 2 0 ICE*© t hSftL«Vffi« (/<- i> a > b 2 
) *3-Ft5DNA, 

4 3 . f**3g 2 1-24 O^ftliN 1 £tcE«© fFSftHIM 
3- FtSDNAo 

4 4 . 1**11 2 2 Xtt 2 4 CEHO t h Mft H|g (.'<- * a > b 
) *3-Ft5DNAo 

4 5 . 1**11 2 3 XI* 2 4 £E«© t h Sift Hi* * a > i 

) ^3-Ft5DNA, 

4 6 . f**]g 2 5 - 2 8 ©^-f ft^ 1 Ig{CiE«© t hift L ffi £ 

l 3 5 
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3 - KtSDNAo 

4 7 . tjt*Jg 2 6XB2 8 (Clgife© t hS-fbLH a y b 

) *3-Kt«DNA, 

4 8 . tf^lg 2 7X112 8 JCie»CD t }. gift LB ('<- 5> a > b 
2) *3-Ft5DNA, 

4 9 . H#3I 3 3 + y 5 Hl^a - KtSDNA £$/u 

5 0. m #5 3 4 !ClBi© + > 5H«*a- KtSDNA J &t^ 

5 1 . 3 5 {Cie«0 + ^ 5 Lij|£3- D NA^§^ 

5 2. »3fc^ 3 6 {ClB«CD + ^ 5L1^3 - Kf3DNA£^ 

5 3 . gft$£ 3 3 + ^ 5 H|^3 - Kf § D N A 

113 5i:E«®*^7Li*3 - ^'^5DNA^t^Ti!t^i 
* -o 

5 4. S*#£ 3 4i:E«©*^7H«t3-Kt5DNAi»* 
if 3 6 i:E*©*^ 5LfH3- FtSDN Ai^t^^§|gl 

5 5. fit* If 4 3fCHE«fc0k HjkH»*3 - FtSDNA^^r 
5 6 . 4 4 KiB*© t hmitUm (/<- v 3 > b ) £3- 

Ft5DNA*^^l?J!j^sM'<^- 0 

5 7 . Kf^ig 4 5 fciett© t MjhHi O'- : J a y i ) £ u - 
5 8 . flf*9 4 6 izmm<D t HSjbL** 3 - Ft5DNA*t 
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5 9 . SfJRJi 4 7 (cie«g© t hSHL LII (/<- s> 3 > b ) * 3 - 

6 0 . 4 8 tCKtt® t hm.it LII ('<- 3 > b 2 ) £ 3 
- Kta D N A££/,TJ££&5!'<* * - 0 

6 i . ntJkmi 3 {cie«©t hutHi^n-KtaDNAin 

6 2 . 4 4 {Cie«© t MHbHIg (A- : J a > b ) £ u - 

KtSDNA 4 7 frfg«&© t h Wit L « ( /< - 5? 3 > h ) 

6 3 . fflfjfcJS 4 5 ictem© t KIHbHIjt (/<- 3 y i ) 
114 7 JcgE«©t HSUbL* a >b) KtSDNA 

6 4 . It * II 4 5 {c IS ££ © t h M it H 31 (/< - » 3 > i ) £ a - 
KtiDNA 4 8 {cietgcD t h 3Hb L £1 (/<- ^ 3 > b 2 

) *3-Ft«DNAi*t^6W^-o 

6 5. 4 9 {C|2«g©^y 5 HI^3 - Kt5 D N 

Tfifc*fS3!'<**-£, 5 1 Jcie«©*y 5 L«* => - k-t 

5 DN A^tAT'^^il^^ £ — <h {c $ ft fc ifo 

6 6. M # Ig 5 0 {CfBife©4-^ 5Hi^n - K"2"5DNA£flA 

Zmm^t 2-tK& tl/c^io 

6 7. IS #9 5 3 KiEE©!^^ $JBgfE& 

6 8 . If^ll 5 4 JClE«©f&3l'<* *-{C«fc «9^g^^$ft/c?g 

6 9. »3fc^ 5 5 fC§Bfc© fc hgHbH|I£ n - Ft^DNA^^ 
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9 - t, 5 8 JcfEtS© fc h litll^^ - 

7 o . ft*il 5 6 (cfe«© b MHtHlft (/<- 3 y b) * 3 - 
KtSD N A^^At'^Sil^? f»*ll5 9 fCtE®© t 

MHtLil (/<- ^ 3 >b) Kf § D N A££//T?fiJcS&Si 

7 1 . 5 7 fcgE«© fc bSHtHfji (><- 3 y i ) ^3- 

7 2 . fj|#£ 5 7 {clBife© t Y iHfcHfjt (/<- ^ 3 y i ) ^ 3 - 
1Mb LH (/<- 3 y b 2 ) ^^-Kt5DNA^t^TE)^5%S 
7 3 . 6 1 lzmmo^K9 9 -IC J: <9 J15 « & & £ ft ?|* 

i. 

7 6 . f*#E 6 4 «ClB«©^^/<^ ^-»C«k *5^Rte*$ftA:1& 

7 7. 3»$£6 5 *cEtt©t±*^«L, mmmmfrh* t 

7 8. »*r|6 6 KI2«®ig±£Jg£U »**«J^&*/ 5tt 
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7 9. |ft«9 6 7 KiE«©1&±£lg#U 5 in: 

8 o . »#9 6 8 icte«c7)^i^ig« u> m%%®ifrt>*/ Jin. 

8 1. 1^5 6 9 {c|Eig©^i^^# U fit«£ttfr G> h hSMb 

8 2 . at #9 7 o fc&mofezzt&m u assft*> btmt 

8 3 . 38*9 7 1 icfEi$©^±£ig# U ttttSft^ b t M^b 
8 4 . «3fc3g 7 2 Ktett©1&±£*S* U t bIHb 

8 5 . Sft$9 7 3 !C IE US© U Sm*«Jfr b h h IHb 

8 6 . fjt*if 7 4 KiEts© ts mmmmfrbt t mit 

8 7 . fft*9 7 5 {c IE fe © if £ £ ig H L . t> t hSMb 
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8 8 . !£*Jg 7 6 lzBM(D%i.Zigm L, SF^f*«5^ b t KM-ft 

8 9. *t h**Offiffift*^^« (CDR) &tf^&b httft 
4*07l^-A9-^S (FR) fcWtSfcSlSlttfctefcStffc 

( 1 ) Btt£*-5ffiJRCK:S#LTEJ6te0||sfc b*y ? o-^uft 
# * ffl ft L . 

(2) MIB (1) y ^ o-^;Vtt#cC©FR©7 S y 88 II 3&J 

{est lt« ^an&^wif-s t h viw&mwimm l, 

( 3 ) MI2 ( 2 ) CiJini M© t h ±rt cr> 4flCDFR£fiJIB 
( 1 ) ©# t K y * D-T-^O^t^ FRK J: 0 i^LT 

( 4 ) ffiK ( 3 ) tc*j^Tff» LA: t h SMti/tft© ffiH ^©ft£ 
ttX tt ft 15 © 4 tl Stt £ 4»f0 S mtl £ L . 

( 5 ) tufB ( 3 ) fefc^TftS!! L/cfc MUti/tft*© 1 ~ 3 1@<Z> 
FR£, ( 2 ) Tfflft Lfc t h£aft©|*K ( 3 ) L t © £ 

t Ma#o*rjES-^5 FRlcJ:?)|iLTlZOt h SHI: ft 
#*ft*!L. 

( 6 ) Hfjie ( 5 ) Hftm L © t hSUbJffcttifflK ( 3 ) T? 

Ifcia&^iliR L, 

(7) mis (6) -n-mnztitzt bmiiftttuz^^T, mm (3 

) ~ ( 6 ) ©&pg£HjfeL. * LT 
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(8) lute ( i ) icfctf ht; * p -i- Ji<vifttmm<D% 
tt^w-r^t hM^m^^#^ti§^TMie (3) ~ (6) 

9 0. jtuffiift i t^lall^ t Ml^H^ (TF) It* 
II 8 9 (Cie«©^^ 0 

9 1 . fflfjfc^ 8 9 «t !9if £ft& h hSHtfcfto 

9 2. »*ii9 o ®jj&iz & <o'&z>nz t vm^^-o 

9 3. ii*lI2 9~3 2RO'9 2<E> ^-ftlfr 1 ^KfEfS© t M 

ftiaft£^Tj&Mi«ttiiiiWrt}ii@2m{&ll¥ (D I C) &«ij 0 
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SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISHA 

<120> Humanized antibodies against human tissue factor (TF) 

and process for production of the humanited antibodies 

<130> G821 

<150> JP 10-91850 

<151> 1998-04-03 

<160> 152 

<210> 1 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G1 
<400> 1 

ggatcccggg ccagtggata gacagatg 28 
<210> 2 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer MHC-G2a 
<400> 2 

ggatcccggg agtggataga ccgatgg 27 
<210> 3 
<211> 27 
<212> DNA 
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< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer MKC 
<400> 3 

ggatcccggg tggatggtgg gaagatg 27 
<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Primer M4 
<400> 4 

gttttcccag tcacgac 17 
<210> 5 
<21 1 > 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> M13 Primer RV 
<400> 5 

caggaaacag ctatgac 17 
<210> 6 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 

2/1 09 
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<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (441) 

< 223 > Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<400> 6 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gag ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac atg tac tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac aat ggt ggt act ate tac aac 240 
Glu Trp He Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn 

50 55 60 

cag aag ttc aag ggc aag gec aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 
65 70 75 
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aca gcc ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gga ggg gaa ggg tac tac ttt gac tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly 

95 100 105 

caa ggc acc act etc aca gtc tec tea 411 
Gin Gly Thr Thr Leu Thr Val Ser Ser 
110 115 
<210> 7 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58).. . (441) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 
<400> 7 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 
-15 -10 -5 
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gtc cac tct 
Val His Ser 

cct ggg get 

Pro Gly Ala 
15 

act gac tac 

Thr Asp Tyr 
30 

gag tgg att 

Glu Trp He 

cag aag ttc 
Gin Lys Phe 

aca gec ttc 
Thr Ala Phe 
80 

tat tac tgt 
Tyr Tyr Cys 
95 

caa ggc acc 
Gin Gly Thr 
110 

<210> 8 
<211> 408 
<212> DNA 



gag ate 
Glu lie 
1 

tea gtg 
Ser Val 

aac atg 
Asn Met 

gga tat 
Gly Tyr 
50 

aag ggc 
Lys Gly 
65 

atg cat 
Met His 

gca aga 
Ala Arg 

act etc 
Thr Leu 



cag ctg 
Gin Leu 

aag gta 
Lys Val 
20 

tac tgg 
Tyr Trp 
35 

att gat 
He Asp 

aag gee 
Lys Ala 

etc aac 
Leu Asn 

gga ggg 
Gly Gly 
100 
aca gtc 
Thr Val 
115 



cag cag 
Gin Gin 
5 

tec tgc 
Ser Cys 

gtg aag 
Val Lys 

cct tac 
Pro Tyr 

aca ttg 
Thr Leu 
70 

age ctg 
Ser Leu 
85 

gaa ggg 
Glu Gly 

tec tea 
Ser Ser 



tct gga 
Ser Gly 

aag get 
Lys Ala 

cag age 
Gin Ser 
40 

aat ggt 
Asn Gly 
55 

act gtt 
Thr Val 

aca tct 
Thr Ser 

tac tac 
Tyr Tyr 



cct gag 
Pro Glu 
10 

tct ggt 
Ser Gly 
25 

cat gga 
His Gly 

ggt act 
Gly Thr 

gac aag 
Asp Lys 

gag gac 
Glu Asp 
90 

ttt gac 
Phe Asp 
105 



ctg gtg aag 
Leu Val Lys 

tac tea ttc 
Tyr Ser Phe 

aag age ctt 
Lys Ser Leu 
45 

ate tac aac 
lie Tyr Asn 
60 

tec tec age 
Ser Ser Ser 
75 

tct gca gtc 
Ser Ala Val 

tac tgg ggc 
Tyr Trp Gly 



96 



144 



192 



240 



288 



336 



384 



411 



5/10 



WO 99/51743 



PCT/JP99/01768 



<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (408) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 8 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtc aat tea gag gtt cag ctg cag cag tct ggg get gag ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg 

1 5 10 

cca ggg gec tta gtc aag ttg tec tgc aaa get tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ttg att gat cct caa aat ggt aat act ata tat gac 240 
Glu Trp He Gly Leu He Asp Pro Gin Asn Gly Asn Thr He Tyr Asp 
50 55 60 
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ccg aag ttc cag ggc aag gcc agt ata 
Pro Lys Phe Gin Gly Lys Ala Ser lie 
65 70 
aca gcc tac ctg cag etc age age ctg 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu 

80 85 
tat tac tgt gat aga gac teg ggc tat 
Tyr Tyr Cys Asp Arg Asp Ser Gly Tyr 

95 100 
gga acc tea gtc acc gtc tec tea 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 
<210> 9 
<211> 408 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (408) 
<223> Nucleotide sequence coding for H chain V region of ant 
i-TP mouse monoclonal antibody ATR-5 
<400> 9 



aca gca gac aca tec tec aac 288 
Thr Ala Asp Thr Ser Ser Asn 
75 

aca tct gag gac act gcc gtc 336 
Thr Ser Glu Asp Thr Ala Val 
90 

get atg gac tac tgg ggt caa 384 
Ala Met Asp Tyr Trp Gly Gin 
105 

408 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 . 

gtc aat tea gag gtt cag ctg cag cag tct ggg act aac ctt gtg agg 96 
Val Asn Ser Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg 

1 5 10 

cca ggg gee tta gtc aag ttg tec tgc aaa ggt tct ggc ttc aac att 144 
Pro Gly Ala Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cac tgg gtg aag cag agg cct gaa cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggt cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aag gee agt ata aca gca gac aca tec tec aac 288 
Pro Lys Phe Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

aca gec tac ctg cag etc age age ctg aca tct gag gac act gee gtc 336 
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val 

80 85 90 

tat ttc tgt get aga gac teg ggc tat get atg gac tac tgg ggt caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

gga acc tea gtc ace gtc tec tea 408 
Gly Thr Ser Val Thr Val Ser Ser 
110 115 



8 / l 
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<210> 10 
<211> 411 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (411) 

<223> Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-7 
<400> 10 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp He Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Asp ile Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg tct tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ser Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

cct gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 
Pro Asp Tyr Asn Ile Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 
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gag tgg att gga tat att gat cct tac act ggt ggt act ggc tac aac 240 
Glu Trp He Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn 

50 55 60 

cag aag ttc aac gac aag gcc aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gcc ttc atg cat etc aac age eta aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga ggt ttc tac tat gat tac gac tgt tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly 

95 100 105 

caa ggg act ctg gtc act gtc tct gca 411 
Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 
<210> 11 
<2U> 411 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 221 > mat-peptide 
<222> (58). (411) 

< 223 > Nucleotide sequence coding for H chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 
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<400> 11 

atg gaa tgg age tgg ate ttt etc ttc etc ctg tea gga act aca ggt 48 
Met Glu Trp Ser Trp lie Phe Leu Phe Leu Leu Ser Gly Thr Thr Gly 

-15 -10 -5 

gtc cac tct gac ate cag ctg cag cag tct gga cct gag ctg gtg aag 96 
Val His Ser Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys 

1 5 10 

cct ggg get tea gtg aag gta tec tgc aag get tct ggt tac tea ttc 144 
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

act gac tac aac ata ttc tgg gtg aag cag age cat gga aag age ctt 192 
Thr Asp Tyr Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

gag tgg att gga tat att gat cct tac act ggt ggt act ggc tac aac 240 
Glu Trp He Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn 

50 55 60 

cag aag ttc aac gac aag gee aca ttg act gtt gac aag tec tec age 288 
Gin Lys Phe Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

65 70 75 

aca gee ttc atg cat etc aac age ctg aca tct gag gac tct gca gtc 336 
Thr Ala Phe Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga ggt ttc tac tat gat tac gac tgt tac tgg ggc 384 
Tyr Tyr Cys Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Giy 
95 100 105 
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caa ggg act ctg gtc act gtc tct gca 411 

Gin Gly Thr Leu Val Thr Val Ser Ala 

110 115 
<210> 12 
<211> 375 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (54) 
<220> 

< 22 1 > mat-peptide 
<222> (55). . . (375) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-2 
<400> 12 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 
Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg acc cag tct cct gec tec cag tct gca tct 96 
Lys Cys Asp lie Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag acc att ggt 144 
Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly 
15 20 25 30 



l 
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aca tgg tta gcc tgg tat cag cag aaa cca ggg aaa tct cct cag gtc 192 
Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 
Leu He Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 
Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 
Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 13 
<211> 375 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (54) 
<220> 

<221> mat-peptide 
<222> (55). . . (375) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-3 

13/109 
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<400> 13 

atg etc act cag etc ctg gga tta ctg ctg etc tgg ttt gca ggt ggt 48 
Met Leu Thr Gin Leu Leu Gly Leu Leu Leu Leu Trp Phe Ala Gly Gly 

-15 -10 -5 

aaa tgt gac att cag atg ace cag tct cct gec tec cag tct gca tct 96 
Lys Cys Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser 

1 5 10 

ctg gga gaa agt gtc acc ate aca tgc ctg gca agt cag acc att ggt 144 
Leu Gly Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr lie Gly 
15 20 25 30 

aca tgg tta gec tgg tat cag cag aaa cca ggg aaa tct cct cag gtc 192 
Thr Trp Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val 

35 40 45 

ctg att tat get gca acc age ttg gca gat ggg gtc cca tea agg ttc 240 
Leu He Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe 

50 55 60 

agt ggt agt gga tct ggc aca aaa ttt tct ttc aag ate age age eta 288 
Ser Gly Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu 

65 70 75 

cag get gaa gat ttt gta agt tat tac tgt caa caa ctt tac agt act 336 
Gin Ala Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr 

80 85 90 

ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 375 
Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 14 
<211> 387 



14/109 
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<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (66) 
<220> 

<221> mat-peptide 
<222> (67). . . (387) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-4 
<400> 14 • 

atg gac atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg 48 
Met Asp Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp 

-20 -15 -10 

ttt cca ggt ate aga tgt gac ate aag atg acc cag tct cca tec tec 96 
Phe Pro Gly lie Arg Cys Asp lie Lys Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 

atg tat gcc teg ctg gga gag aga gtc act ate act tgc aag gcg agt 144 
Met Tyr Ala Ser Leu Gly Glu Arg Val Thr He Thr Cys Lys Ala Ser 

15 20 25 

cag gac att aaa acc ttt tta age tgg tac cag cag aaa cca tgg caa 192 
Gin Asp He Lys Thr Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Gin 

30 35 40 

tct cct aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc 240 
Ser Pro Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val 
45 50 55 

15/109 



WO 99/51743 

cca tea aga 
Pro Ser Arg 
60 

ate age age 
lie Ser Ser 
75 

cat ggt gag 
His Gly Glu 

aaa 
Lys 

<210> 15 
< 2 1 1 > 381 
<212> DNA 
<213> Mouse 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (60) 
<220> 

< 22 1 > mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-5 
<400> 15 

atg agg gec cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 



PCT/JP99/01768 

ttc agt ggc agt gga tct ggg caa gat tat tct eta acc 288 
Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr 

65 70 
ctg gag tct gac gat tea gca act tat tac tgt eta cag 336 
Leu Glu Ser Asp Asp Ser Ala Thr Tyr Tyr Cys Leu Gin 
80 85 90 

age ccg tac acg ttc gga ggg ggg acc aaa ctg gaa ata 384 
Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He 
95 100 105 

387 
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ggt ate aga tgt gac ate aag atg acc cag tct cca tec tct atg tat 96 
Gly He Arg Cys Asp lie Lys Met Thr Gin Ser Pro Ser Ser Met Tyr 

1 5 10 

gca teg ctg gga gag aga gtc act ate act tgc aag gcg agt cag gac 144 
Ala Ser Leu Gly Glu Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttt tta agt tgg tac cag caa aaa cca tgg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro 

30 35 40 

aag acc ctg ate tat tat gca aca age ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

aga ttc agt ggc agt gga tct ggg caa gat tat tct eta acc ate aac 288 
Arg Phe Ser Gly Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn 

65 70 75 

aac ctg gag tct gac gat aca gca act tat tat tgt eta cag cat ggt 336 
Asn Leu Glu Ser Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc gga ggg ggg acc aag ctg gaa ata aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

<210> 16 
<211> 393 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 

17/109 
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<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (394) 

< 223 > Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-7 
<400> 16 

atg agt cct gcc cag ttc ctg ttt ctg tta gtg etc tgg att egg gaa 48 
Met Ser Pro Ala Gin Phe Leu Phe Leu Leu Val Leu Trp He Arg Glu 

-15 -10 -5 

ate aac ggt gat gtt gtg ctg acc cag act cca etc act ttg teg gtt 96 
He Asn Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gcc tec gtc tct tgc aag tea agt cag age etc 144 
Thr He Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc ctg ate tat ctt gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 
65 70 75 
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ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys He Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg ace aag ctg 336 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu He Lys 
110 

<210> 17 
<211> 393 
<212> DNA 
<213> Mouse 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<22 1 > mat-pept ide 
<222> (58). . . (393) 

<223> Nucleotide sequence coding for L chain V region of ant 
i-TF mouse monoclonal antibody ATR-8 
<400> 17 

atg agt cct gec cag ttc ctg ttt ctg tta gtg etc tgg att egg gat 48 
Met Ser Pro Ala Gin Phe Leu Phe Leu Leu Val Leu Trp He Arg Asp 
-15 -10 -5 
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ate aac ggt gat gtt gta ctg acc cag act cca etc act ttg teg gtt 96 
He Asn Gly Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val 

1 5 10 

acc att gga caa cca gec tec gtc tct tgc aag tea agt cag age etc 144 
Thr He Gly Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu 

15 20 25 

tta gat agt gat gga aag aca tat ttg aat tgg ttg tta cag agg cca 192 
Leu Asp Ser Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro 
30 35 40 45 

ggc cag tct cca aag cgc eta ate tat ctg gtg tct aaa ctg gac tct 240 
Gly Gin Ser Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser 

50 55 60 

gga gtc cct gac agg ttc act ggc agt gga tea ggg aca gat ttc aca 288 
Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

ctg aaa ate age aga gtg gag get gag gat ttg gga gtt tat tat tgt 336 
Leu Lys lie Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 

80 85 90 

tgg caa gat aca cat ttt ccg gac acg ttc gga ggg ggg acc aag ctg 384 
Trp Gin Asp Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu 

95 100 105 

gaa ata aaa 393 
Glu lie Lys 
110 

<210> 18 
< 2 1 1 > 35 
<212> DNA 



2 0/109 



WO 99/51743 PCT/JP99/01768 

<213> Artificial Sequence 
<220> 

<223> Primer ch5HS 

<400> 18 

gtctgtcgac ccaccatgaa atgcagctgg gtcat 35 

<210> 19 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5HA 

<400> 19 

tgttgctagc tgaggagacg gtgactga 28 

<210> 20 

<21 1 > 35 

<212> DNA 

< 2 1 3 > Art i f icial Sequence 
<220> 

<223> Primer ch5LS 

<400> 20 

gtctagatct ccaccatgag ggcccctgct cagtt 35 

<210> 21 

<2 1 1 > 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer ch5LA 

2 1/10 9 
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<400> 21 

tgttcgtacg ttttatttcc agcttggt 28 
<210> 22 
<211> 104 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> CDR grafting primer hR5HvlS 
<400> 22 

ttctgtcgac ccaccatgaa atgcagctgg gtcatcttct tcctgatggc agtggttaca 60 
ggggttaact cacaggtgca gctgttggag tctggagctg tgct 104 

<210> 23 

< 2 1 1 > 108 

<212> DNA 

<213> Arti f icial Sequence 
<220> 

<223> CDR grafting primer hR5Hv28 

<400> 23 

acaggtgcag ctgttggagt ctggagctgt gctggcaagg cctgggactt ccgtgaagat 60 
ctcctgcaag gcttccggat tcaacattaa agactactat atgcattg 108 

<210> 24 

<2 1 1 > 108 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv4S 
<400> 24 



2 2/1 09 
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gaatggccat agtatgtatg acccgaaatt ccagggcagg gccaaactga ctgcagccac 60 
atccgccagt attgcctact tggagttctc gagcctgaca aatgagga 108 

<210> 25 

<211> 110 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv3A 
<400> 25 

tcatacatac tatggccatt cgcaggatca ttcccaccaa tccattctag accctgtcca 60 
ggcctctgtt ttacccaatg catatagtag tctttaatgt tgaatccgga 110 
<210> 26 

< 21 1 > 110 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> CDR grafting primer hR5Hv5A 
<400> 26 

agaagctagc tgaggagacg gtgaccaggg tgccttggcc ccagtagtcc atggcatagc 60 
ccgagtctct tgcacagtaa tagaccgcag aatcctcatt tgtcaggctc 110 
<210> 27 

< 2 1 1 > 19 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer hR5HvPrS 
<400> 27 

2 3/109 
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ttctgtcgac ccaccatga 19 
<210> 28 
<211> 19 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Primer hR5HvPrA 
<400> 28 

agaagctagc tgaggagac 19 
<210> 29 
<211> 415 
<212> DNA 

< 2 1 3 > Arti f icial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (415) 

<223> Nucleotide sequence coding for version "a" of humanize 
d H chain V region 
<400> 29 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 

Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 

Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 

Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 

30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 

Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc agg gec aaa ctg act gca gec aca tec gec agt 288 

Pro Lys Phe Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser 

65 70 75 

att gec tac ttg gag ttc teg age ctg aca aat gag gat tct gcg gtc 336 

He Ala Tyr Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 415 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 30 
<211> 119 
<212> PRT 
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< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "a" of humanized H chat 
n V region 
<400> 30 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser lie Ala Tyr 
65 70 75 80 

Leu Glu Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 31 
< 21 1 > 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFFS 

2 6/109 
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<400> 31 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatc actgcagaca 60 
catccacgaa cacagcctac atggagctct cgagtctgag 100 

<210> 32 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBS 
<400> 32 

ggagctctcg agtctgagat ctgaggacac agccatttat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 33 

<2 1 1 > 100 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFFA 
<400> 33 

ctcagactcg agagctccat gtaggctgtg ttcgtggatg tgtctgcagt gattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 34 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3RFBA 

2 7/1 09 
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<400> 34 

agaaccatgg catagcccga gtctcttgca cagtaataaa tggctgtgtc ctcagatctc 60 
agactcgaga gctcc 75 

<210> 35 

<2 1 1 > 100 

<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFS 
<400> 35 

ttcttggcca tagtatgtat gacccgaaat tccagggccg agtcacaatg ctggtagaca 60 
catccaagaa ccagttctcc ctgaggctct cgagtgtgac 100 

<210> 36 

<2 1 1 > 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMBS 
<400> 36 

gaggctctcg agtgtgacag ccgcggacac agccgtatat tactgtgcaa gagactcggg 60 
ctatgccatg gttct 75 

<210> 37 

<2 1 1 > 100 , 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3NMFA 

2 8/1 09 
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<400> 37 

gtcacactcg agagcctcag ggagaactgg ttcttggatg tgtctaccag cattgtgact 60 
cggccctgga atttcgggtc atacatacta tggccaagaa 100 

<210> 38 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuf f 1 ing primer P3NMBA 
<400> 38 

agaaccatgg catagcccga gtctcttgca cagtaatata cggctgtgtc cgcggctgtc 60 
acactcgaga gcctc 75 
<210> 39 
< 2 1 1 > 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1).. . (57) 
<220> 

<221> mat-pept ide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "b" of humanize 
d H chain V region 
<400> 39 



2 9/109 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta .192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gee tac atg gag etc teg agt ctg aga tct gag gac aca gee att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie 

80 85 90 . 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
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<210> 40 
<21 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b" of humanized H chai 
n V region 
<400> 40 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 41 
<211> 414 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "c" of humani2e 
d H chain V region 
<400> 41 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 . -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc cga gtc aca atg ctg gta gac aca tec aag aac 288 
Pro Lys Phe Gin Cly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn 

65 70 75 

cag ttc tec ctg agg etc teg agt gtg aca gec gcg gac aca gee gta 336 
Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 42 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "c" of humanized H chai 
n V region 
<400> 42 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 
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Gly Cly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Arg Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 43 
< 2 1 1 > 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3EPS 
<400> 43 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt actgcggacg 60 
aatccacgag cacagcctac atggagctct cgagtctgag 100 

<210> 44 

<211> 75 

<212> DNA 

< 2 1 3 > Ar t i f i cial Sequence 
<220> 

<223> FR Shuffling primer F3EPA 
<400> 44 

agaaccatgg catagcccga gtctctcgca cagaaatata cggccgagtc ctcagatctc 60 
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agactcgaga gctcc 75 
<210> 45 
<211> 20 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> Primer F3PrS 
<400> 45 

ttcttggcca tagtatgtat 20 
<210> 46 
<211> 18 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer F3PrA 
<400> 46 

agaaccatgg catagccc 18 
<210> 47 
<211> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3vHS 
<400> 47 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtctcgatt accgcggacg 60 
agtcaacgaa gatagcctac atggagctca acagtctgag 100 
<210> 48 
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<21 1 > 75 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3vHA 
<400> 48 

agaaccatgg catagcccga gtctctcgca cagaaataaa cggccgtgtc ctcagatctc 60 
agactgttga gctcc 75 

<210> 49 

< 2 1 1 > 414 

<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "d" of humanize 
d H chain V region 
<400> 49 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac teg gec gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 50 
< 2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "d" of humanized H chai 
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n 

<400> 50 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 51 
< 2 1 1 > 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). .. (57) 
<220> 

<221> mat-peptide 
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<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "e" of humanize 
d H chain V region 
<400> 51 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc teg att acc gcg gac gag tea acg aag 288 
Pro Lys Phe Gin Gly Arg Val Ser lie Thr Ala Asp Glu Ser Thr Lys 

65 70 75 

ata gec tac atg gag etc aac agt ctg aga tct gag gac acg gec gtt 336 
He Ala Tyr Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 
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tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 52 
<211> 119 
<212> PRT 

<213> Artificial Sequence 
<220> 

< 223 > Amino acid sequence of version "e" of humanized H chai 
n V region 
<400> 52 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala Tyr 
65 70 75 80 

Met Glu Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys 
85 90 95 



4 0/109 
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Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 53 
<2 1 1 > 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSS 
<400> 53 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catccacgag cacagcctac atggagctca ggagcctgag 100 

<210> 54 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3SSA 
<400> 54 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc gtcagatctc 60 
aggctcctga gctcc 75 
<210> 55 
<211> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

4 1/10 9 
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<223> FR Shuffling primer F3CDS 
<400> 55 

ttcttggcca tagtatgtat gacccgaaat tccagggcaa agccactctg actgcagacg 60 
aatcctccag cacagcctac atgcaactct cgagcctacg 100 

<210> 56 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> PR Shuffling primer F3CDA 

<400> 56 

agaaccatgg catagcccga gtctcttgca caagaataga ccgcagagtc ctcagatcgt 60 
aggctcgaga gttgc 75 
<210> 57 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "f" of humanize 
d H chain V region 
<400> 57 
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atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Ser 

65 70 75 

aca gec tac atg gag etc agg age ctg aga tct gac gac acg gec gtg 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val 

80 85 90 

tat tac tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

4 3/109 
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<210> 58 

< 2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of version "f" of humanized H chai 
n V region 
<400> 58 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 59 

< 21 1 > 414 
<212> DNA 

4 4/109 
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< 2 1 3 > Artificial Sequence 
<220> 

< 22 1 > s i g-pep tide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "g" of humanize 
d H chain V region 
<400> 59 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc aaa gcc 
Pro Lys Phe Gin Gly Lys Ala 
65 

aca gcc tac atg caa etc teg 
Thr Ala Tyr Met Gin Leu Ser 
80 

tat tct tgt gca aga gac teg 

Tyr Ser Cys Ala Arg Asp Ser 
95 100 

ggc acc ctg gtc acc gtc tec 

Gly Thr Leu Val Thr Val Ser 

110 115 
<210> 60 
<211> 119 
<212> PRT 
< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of version "g" of humanized H chai 
n V region 
<400> 60 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp lie 
35 40 45 



act ctg act gca gac gaa tec tec age 288 
Thr Leu Thr Ala Asp Glu Ser Ser Ser 

70 75 
age eta cga tct gag gac tct gcg gtc 336 
Ser Leu Arg Ser Glu Asp Ser Ala Val 
85 90 
ggc tat gcc atg gac tac tgg ggc caa 384 
Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
105 

tea get age 414 
Ser Ala Ser 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr 
65 70 75 80 

Met Gin Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 61 
< 2 1 1 > 100 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADS 
<400> 61 

ttcttggcca tagtatgtat gacccgaaat tccagggccg cgtcaccatg tcagccgaca 60 
agtcctccag cgccgcctat ttacagtgga ccagccttaa 100 

<210> 62 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3ADA 
<400> 62 

agaaccatgg catagcccga gtctctcgcg cagaaatata tggcggtgtc cgaggcctta 60 

4 7/109 
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aggctggtcc actgt 75 
<210> 63 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). .. (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58).. . (414) 

< 223 > Nucleotide sequence coding for version "h" of humanize 
d H chain 
<400> 63 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn lie 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 .40 45 

4 8/109 
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gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

• 50 55 60 

ccg aaa ttc cag ggc cgc gtc acc atg tea gec gac aag tec tec age 288 
Pro Lys Phe Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser 

65 70 75 

gec gec tat tta cag tgg acc age ctt aag gec teg gac acc gec ata 336 
Ala Ala Tyr Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He 

80 85 90 

tat ttc tgc gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 64 
<2 1 1 > 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "IT of humanized H chai 
n V region 
<400> 64 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 
20 25 30 
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Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr 
65 70 75 80 

Leu Gin Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala He Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 65 
<211> 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3MMS 
<400> 65 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcacgatt accgcggaca 60 
catcgacgag cacagtcttc atggaactga gcagcctgag 100 

<210> 66 

<211> 75 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> PR Shuffling primer P3MMA 

5 0/109 
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<400> 66 

agaaccatgg catagcccga gtctctcgca cagtaataca cggccgtgtc ttcagatctc 60 
aggctgctca gttcc 75 
<210> 67 

< 21 1 > 100 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMS 
<400> 67 

ttcttggcca tagtatgtat gacccgaaat tccagggcag agtcaccttt accgcggaca 60 
catccgcgaa cacagcctac atggagttga ggagcctcag 100 

<210> 68 

<211> 75 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR Shuffling primer F3BMA 
<400> 68 

agaaccatgg catagcccga gtctctcgca caataataaa cagccgtgtc tgcagatctg 60 
aggctcctca actcc 75 
<210> 69 

< 2 1 1 > 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 

5 1/10 9 
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<222> CO. . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version T of humanize 
d H chain V region 
<400> 69 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

.cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att acc gcg gac aca teg acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser 
65 70 75 
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aca gtc ttc atg gaa ctg age age ctg aga tct gaa gac acg gec gtg 336 

Thr Val Phe Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
80 85 90 

tat tac tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 

Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 
95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 

Gly Thr Leu Val Thr Val Ser Ser Ala Ser 

110 115 
<210> 70 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "i" of humanized H chai 
n V region 
<400> 70 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

1 5 10 15. 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn lie Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe 
65 70 75 80 

5 3/109 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
<211> 414 
<2 12 > DNA 

< 2 1 3 > Artificial Sequence 
<220> 

< 2 2 1 > sig-peptide 
<222> (1)...(57) 
<220> 

<221> mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 71 
< 2 1 1 > 414 
<212> DNA 

<213> Arti f icial Sequence 

<220> 

< 22 1 > s i g-pept ide 
<222> (1)...(57) 
<220> 

<221 > mat-pept ide 
<222> (58). . . (414) 

< 223 > Nucleotide sequence coding for version "j" of humanize 
d H chain V region 
<400> 71 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 
1 5 10 
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cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gta aaa cag agg cct gga cag ggt eta 192 
Lys Asp Tyr Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu 
30 35 40 45 

gaa tgg att ggt ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp He Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acc ttt acc gcg gac aca tec gcg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn 

65 70 75 

aca gec tac atg gag ttg agg age etc aga tct gca gac acg get gtt 336 
Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val 

80 85 90 

tat tat tgt gcg aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 72 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "j" of humanized H chai 
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n V region 
<400> 72 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 73 
<21 1 > 79 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPS 
<400> 73 

ttctatgcat tgggtgcgcc aggctccagg acagggcctg gagtggatgg gagggaatga 60 
tcctgcgaat ggccattct 79 

5 6/109 
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<210> 74 
<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling primer F2MPA 
<400> 74 

agaatggcca ttcgcaggat cattccctcc catccactcc aggccctgtc ctggagcctg 60 
gcgcacccaa tgcatagaa 79 

<210> 75 

<21 1 > 414 

<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-peptide 
<222> (58).. . (414) 

< 223 > Nucleotide sequence coding for version "bl" of humaniz 
ed H chain V region 
<400> 75 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Vai lie Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gec att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 76 
<211> 119 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of version "bl" of humanized H cha 
in V region 

<400> 76 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 77 
<211> 414 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

< 22 1 > sig-peptide 
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<222> (D... (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "dl" of humaniz 
ed H chain V region 
<400> 77 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys lie Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cgc cag get cca gga cag ggc ctg 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg atg gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp Met Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser 
65 70 75 
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aca gcc tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gcc atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 78 
<211> 119 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "dl" of humanized H cha 
in V region 
<400> 78 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 

35 40 .45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

6 1/10 9 
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Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 79 
<211> 79 
<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<223> FR shuffling primer F2VHS 
<400> 79 

ttctatgcat tgggtgcgac aggcccctgg acaagggctt gagtggattg gagggaatga 60 
tcctgcgaat ggccatctt 79 

<210> 80 

<211> 79 

<212> DNA 

< 2 1 3 > Artificial Sequence 

<220> 

<223> FR shuffling primer F2VHA 
<400> 80 

aagatggcca ttcgcaggat cattccctcc aatccactca agcccttgtc caggggcctg 60 
tcgcacccaa tgcatagaa- 79 

<210> 81 

<211> 414 

<212> DNA 
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<213> Arti f icial Sequence 
<220> 

< 22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

< 22 1 > mat-peptide 
<222> (58). . . (414) 

<223> Nucleotide sequence coding for version "b3" of humaniz 
ed H chain V region 
<400> 81 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val He Phe Phe Leu Met Ala Val Val Thr Gly 

-15 -10 -5 

gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gec cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
.30 35 ' 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 
50 55 60 
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ccg aaa ttc cag ggc cga gtc aca ate act gca gac aca tec acg aac 288 
Pro Lys Phe Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac aca gec att 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He 

80 85 90 

tat tac tgt gca aga gac teg ggc tat gee atg gac tac tgg ggc caa 384 
Tyr Tyr Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc ace ctg gtc acc gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 

<210> 82 

<211> 119 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of version "b3" of humanized H cha 
in V region 
<400> 82 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He 
35 40 45 
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Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala lie Tyr Tyr Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 83 
<211> 414 
<2 12 > DNA 

<213> Artificial Sequence 
<220> 

<22 1 > sig-peptide 
<222> (1). . . (57) 
<220> 

<221> mat-pept ide 
<222> (58). .. (414) 

<223> Nucleotide sequence coding for version "d3" of humaniz 
ed H chain V region 
<400> 83 

atg aaa tgc age tgg gtc ate ttc ttc ctg atg gca gtg gtt aca ggg 48 
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Val Thr Gly 
-15 -10 -5 
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gtt aac tea cag gtg cag ctg ttg gag tct gga get gtg ctg gca agg 96 
Val Asn Ser Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg 

1 5 10 

cct ggg act tec gtg aag ate tec tgc aag get tec gga ttc aac att 144 
Pro Gly Thr Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He 

15 20 25 

aaa gac tac tat atg cat tgg gtg cga cag gec cct gga caa ggg ctt 192 
Lys Asp Tyr Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
30 35 40 45 

gag tgg att gga ggg aat gat cct gcg aat ggc cat agt atg tat gac 240 
Glu Trp lie Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp 

50 55 60 

ccg aaa ttc cag ggc aga gtc acg att act gcg gac gaa tec acg age 288 
Pro Lys Phe Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser 

65 70 75 

aca gec tac atg gag etc teg agt ctg aga tct gag gac teg gee gta 336 
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val 

80 85 90 

tat ttc tgt gcg aga gac teg ggc tat gec atg gac tac tgg ggc caa 384 
Tyr Phe Cys Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin 

95 100 105 

ggc acc ctg gtc ace gtc tec tea get age 414 
Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
110 115 
<210> 84 
< 2 1 1 > 119 
<212> PRT 
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< 2 1 3 > Artificial Sequence 

<220> 

<223> Amino acid sequence of version "d3" of humanized H cha 
i n V regi on 
<400> 84 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Ala Arg Pro Gly Thr 

15 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp lie 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Arg Val Thr lie Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr 
65 70 75 80 

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Leu 

100 105 110 

Val Thr Val Ser Ser Ala Ser 

115 
<210> 85 
< 2 1 1 > 98 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling vector LvlS 
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<400> 85 

gtctagatct ccaccatgag ggcccctgct cagttttttg ggatcttgtt gctctggttt 60 
ccagggatcc gatgtgacat ccagatgacc cagtctcc 98 

<210> 86 

<211> 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv4S 
<400> 86 

ttggcagatg gggtcccatc aaggttcagt ggctccggat ctggtaccga tttcactctc 60 
accatctcga gtctgcaacc tgaagatttt gcaactta 98 

<210> 87 

<211> 98 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv2A 
<400> 87 

cttaagaagc ttttaatgtc ctgtgaggcc ttgcacgtga tggtgactct gtctcctaca 60 
gatgcagaca gggaggatgg agactgggtc atctggat 98 

<210> 88 

<21 1 > 98 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv3A 

6 8/1 09 
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<400> 88 

gatgggaccc catctgccaa actagttgca taatagatca ggagcttagg ggctttccct 60 
ggtttctgct gataccaact taagaagctt ttaatgtc 98 

<210> 89 

<211> 94 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling vector h5Lv5A 
<400> 89 

tgttcgtacg tttgatctcc accttggtcc ctccgccgaa cgtgtacggg ctctcaccat 60 
gctgcagaca gtagtaagtt gcaaaatctt cagg 94 

<210> 90 

<211> 20 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Primer h5LvS 
<400> 90 

gtctagatct ccaccatgag 20 
<210> 91 
<211> 19 
<212> DNA 

<2 1 3 > Artificial Sequence 
<220> 

<223> Primer h5LvA 
<400> 91 
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tgttcgtacg tttgatctc 19 
<210> 92 
<211> 381 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "a" of humanize 
d L chain V region 
<400> 92 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly lie Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
He Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 
30 35 40 

7 0/109 



WO 99/51743 PCT/JP99/01768 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat ttc act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser 

65 70 75 

agt ctg caa cct gaa gat ttt gca act tac tac tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
95 100 105 

<210> 93 
<2 1 1 > 107 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of version "a" of humanized L chai 
n V region 
<400> 93 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 
35 40 45 
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Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
100 105 

<210> 94 
< 2 1 1 > 77 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3SS 
<400> 94 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagatt ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 95 

< 2 1 1 > 77 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3SA 
<400> 95 

tgttctgcag acaatagtaa gttgcaaaat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 
<210> 96 
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< 2 1 1 > 77 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3RS 
<400> 96 

gtctggtacc gattacactc tcaccatctc gagcctccag cctgaagata ttgcaactta 60 
ctattgtctg cagaaca 77 

<210> 97 

<211> 77 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F3RA 
<400> 97 

tgttctgcag acaatagtaa gttgcaatat cttcaggctg gaggctcgag atggtgagag 60 
tgtaatcggt accagac 77 

<210> 98 

<211> 381 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61). . . (381) 
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<223> Nucleotide sequence coding for version "b" of humanize 
d L chain V region 
<400> 98 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly lie Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
lie Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
95 100 105 
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<210> 99 
<211> 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

< 223 > Amino acid sequence of version "b" of humanized I chai 
n V region 
<400> 99 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

1 5 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 100 
<21 1 > 381 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<221> sig-peptide 
<222> (1). . . (60) 
<220> 

< 22 1 > mat-peptide 
<222> (61). . . (381) 

<223> Nucleotide sequence coding for version "c" of humanize 
d L chain V region 
<400> 100 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly ile Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly Ile Arg Cys Asp Ile Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca ggg aaa gcc cct 192 
lie Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro 

30 35 40 

aag etc ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Leu Leu lie Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser 
65 70 75 
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age etc cag cct gaa gat att gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro GIu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 

95 100 105 

<210> 101 
<211> 107 
< 2 1 2 > PRT 

< 2 1 3 > Arti f icial Sequence 

<220> 

<223> Amino acid sequence of version "c" of humanized L chai 
n V region 
<400> 101 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp He Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 
85 90 95 
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Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 102 
< 2 1 1 > 72 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> FR shuffling primer F2SS 
<400> 102 

gtctcttaag ttggttccag cagaaaccag ggaaatctcc taagaccctg atctactatg 60 
caactagtaa ca 72 

<210> 103 

<211> 72 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2SA 
<400> 103 

tgttactagt tgcatagtag atcagggtct taggagattt ccctggtttc tgctggaacc 60 
aacttaagag ac 72 

<210> 104 

< 2 1 1 > 72 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shuffling primer F2XS 
<400> 104 
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gtctcttaag ttggtatcag cagaaaccag agaaagcccc taagtccctg atctattatg 60 
caactagtaa ca 72 

<210> 105 

< 21 1 > 72 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<223> FR shu f f 1 i ng primer F2XA 
<400> 105 

tgttactagt tgcataatag atcagggact taggggcttt ctctggtttc tgctgatacc 60 
aacttaagag ac 72 

<210> 106 

<211> 381 

<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

< 22 1 > mat-peptide 
<222> (61). .. (381) 

<223> Nucleotide sequence coding for version "bl" of humaniz 
ed L chain V region 
<400> 106 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly lie Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 
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ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly He Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Sen 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gec tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg ttc cag cag aaa cca ggg aaa tct cct 192 
He Lys Ser Phe Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro 

30 35 40 

aag acc ctg ate tac tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Thr Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu lie Lys 

95 100 105 

<210> 107 
< 2 1 1 > 107 
<212> PRT 

< 2 1 3 > Artificial Sequence 

<220> 

<223> Amino acid sequence of version H bl" of humanized L cha 
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in V region 
<400> 107 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 108 
<211> 381 
<212> DNA 

< 2 1 3 > Artificial Sequence 
<220> 

<221> sig-peptide 
<222> (1). . . (60) 
<220> 

<221> mat-peptide 
<222> (61).. . (381) 

<223> Nucleotide sequence coding for version "b2" of humaniz 
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ed L chain V region 
<400> 108 

atg agg gcc cct get cag ttt ttt ggg ate ttg ttg etc tgg ttt cca 48 
Met Arg Ala Pro Ala Gin Phe Phe Gly He Leu Leu Leu Trp Phe Pro 
-20 -15 -10 -5 

ggg ate cga tgt gac ate cag atg acc cag tct cca tec tec ctg tct 96 
Gly lie Arg Cys Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser 

1 5 10 

gca tct gta gga gac aga gtc acc ate acg tgc aag gcc tea cag gac 144 
Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp 

15 20 25 

att aaa age ttc tta agt tgg tat cag cag aaa cca gag aaa gcc cct 192 
lie Lys Ser Phe Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro 

30 35 40 

aag tec ctg ate tat tat gca act agt ttg gca gat ggg gtc cca tea 240 
Lys Ser Leu He Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser 
45 50 55 60 

agg ttc agt ggc tec gga tct ggt acc gat tac act etc acc ate teg 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser 

65 70 75 

age etc cag cct gaa gat ttt gca act tac tat tgt ctg cag cat ggt 336 
Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly 

80 85 90 

gag age ccg tac acg ttc ggc gga ggg acc aag gtg gag ate aaa 381 
Glu Ser Pro Tyr Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 

95 100 105 

<210> 109 
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< 2 1 1 > 107 
<212> PRT 

<213> Artificial Sequence 
<220> 

< 223 > Amino acid sequence of version "b2" of humanized L cha 
in V region 
<400> 109 

Asp He Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

15 10 15 

Asp Arg Val Thr He Thr Cys Lys Ala Ser Gin Asp lie Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr He Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Val Glu He Lys 
100 105 

<210> 110 
< 2 1 1 > 30 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR1 of all versions of humanize 
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d H chain V region 
<400> 110 

Gin Val Gin Leu Leu Glu Ser Gly Ala Val Leu Aia Arg Pro Gly Thr 

5 10 15 

Ser Val Lys He Ser Cys Lys Ala Ser Gly Phe Asn He Lys 
20 25 30 

<210> 111 
<211> 14 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of FR2 of versions "a" to "j" of h 
umanized H chain V region 
<400> 111 

Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp He Gly 
5 10 

<210> 112 
<2 1 1 > 14 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "bl" and "dT.o 
f humanized H chain V region 
<400> 112 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met Gly 
5 10 

<210> 113 
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< 2 1 1 > 14 

<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "b3" and "d3" o 
f humanized H chain V region 
<400> 113 

Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp He Gly 
5 10 

<210> 114 
< 2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "a" of humanized 
H chain V region 
<400> 114 

Arg Ala Lys Leu Thr Ala Ala Thr Ser Ala Ser lie Ala Tyr Leu Glu 

5 10 15 

Phe Ser Ser Leu Thr Asn Glu Asp Ser Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 115 
< 2 1 1 > 32 
<212> PRT 

<2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions (b), (bl) and ( 

8 5/109 



WO 99/51743 PCT/JP99/01768 

b3) of humanized H chain V region 
<400> 115 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala He Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 116 
<2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR3 of version "c" of humanized 

H chain V region 
<400> 116 

Arg Val Thr Met Leu Val Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg 

5 10 15 

Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 

20 25 30 

< 21 0 > 117 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of PR3 of versions "d", "dl" and " 
d3" of humanized H chain V region 
<400> 117 
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Arg Val Thr He Thr Ala Asp Glu Ser Thr Ser Thr Ala Tyr Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 118 
< 21 1 > 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

< 223 > Amino acid sequence of FR3 of version "e" of humanized 

H chain V region 
<400> 118 

Arg Val Ser He Thr Ala Asp Glu Ser Thr Lys He Ala Tyr Met Glu 

5 10 15 

Leu Asn Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Phe Cys Ala Arg 
20 25 30 

<210> 119 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "f" of humanized 

H chain V region 
<400> 119 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Ala Tyr Met Glu 
5 10 15 
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Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 120 
<211> 32 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "g" of humanized 
H chain V region 
<400> 120 

Lys Ala Thr Leu Thr Ala Asp Glu Ser Ser Ser Thr Ala Tyr Met Gin 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Ser Ala Val Tyr Ser Cys Ala Arg 
20 25 30 

<210> 121 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "h" of humanized 

H chain V region 
<400> 121 

Arg Val Thr Met Ser Ala Asp Lys Ser Ser Ser Ala Ala Tyr Leu Gin 

5 10 15 

Trp Thr Ser Leu Lys Ala Ser Asp Thr Ala lie Tyr Phe Cys Ala Arg 
20 25 30 

<210> 122 



8 8/109 



WO 99/51 743 PCT/JP99/01768 

<211> 32 

<212> PRT 

< 2 1 3 > Arti f icial Sequence 
<220> 

< 223 > Amino acid sequence of FR3 of version "i" of humani2ed 
H chain V region 
<400> 122 

Arg Val Thr He Thr Ala Asp Thr Ser Thr Ser Thr Val Phe Met Glu 

5 10 15 

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 123 
<2 1 1 > 32 
< 2 1 2 > PRT 

<2 1 3 > Art i f icial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "j" of humanized 
H chain V region 
<400> 123 

Arg Val Thr Phe Thr Ala Asp Thr Ser Ala Asn Thr Ala Tyr Met Glu 

5 10 15 

Leu Arg Ser Leu Arg Ser Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg 
20 25 30 

<210> 124 
<211> 13 
<212> PRT 

< 2 1 3 > Artificial Sequence 
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<220> 

<223> Amino acid sequence of FR4 of all versions of humanize 
d H chain V region 
<400> 124 

Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Ala Ser 
5 10 

<210> 125 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Amino acid sequence of FR1 of all versions of humanize 
d L chain V region 
<400> 125 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 

5 10 15 

Asp Arg Val Thr He Thr Cys 
20 

<210> 126 
<211> 15 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of versions "a", "b" and "c 

of humanized L chain V region 
<400> 126 
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Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie Tyr 
5 10 15 

<210> 127 
<211> 15 
<212> PRT 

< 2 1 3 > Artificial Sequence 

<220> 

<223> Amino acid sequence of FR2 of version "bl" of humanize 
d L chain V region 
<400> 127 

Trp Phe Gin Gin Lys Pro Gly Lys Ser Pro Lys Thr Leu He Tyr 
5 10 15 

<210> 128 
<211> 15 
<212> PRT 

<2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR2 of version "b2" of humanize 
d L chain V region 
<400> 128 

Trp Tyr Gin Gin Lys Pro Glu Lys Ala Pro Lys Ser Leu lie Tyr 
5 10 15 

<210> 129 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 
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<223> Amino acid sequence of FR3 of version "a" of humanized 
L chain V region 
<400> 129 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 130 
< 2 1 1 > 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of versions "b", "bl" and " 
b2" of humanized L chain V region 
<400> 130 

Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 131 
<211> 32 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of FR3 of version "c" of humanized 

L chain V region 
<400> 131 
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Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Thr 

5 10 15 

Leu Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys 
20 25 30 

<210> 132 
<211> 10 
<212> PRT 

< 2 1 3 > Art i f iciai Sequence 
<220> 

<223> Amino acid sequence of FR4 of all versions of humanize 
d L chain V region 
<400> 132 

Phe Gly Gly Gly Thr Lys Val Glu lie Lys 
5 10 

<210> 133 
<211> 5 
<212> PRT 

< 2 1 3 > Arti f icial Sequence 
<220> 

<223> Amino acid sequence of CDR1 of all versions of humaniz 
ed H chain V region 
<400> 133 
Asp Tyr Tyr Met His 
5 

<210> 134 
<211> 17 
<212> PRT 
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<213> Artificial Sequence 

<220> 

<223> Amino acid sequence of CDR2 of all versions of humaniz 
ed H chain V region 
<400> 134 

Cly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe Gin 
5 10 15 

Gly 

<210> 135 
<2 1 1 > 8 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

< 223 > Amino acid sequence of CDR3 of all versions of humaniz 
ed H chain V region 
<400> 135 

Asp Ser Gly Tyr Ala Met Asp Tyr 

5 

<210> 136 
<211> 11 
<212> PRT 

<2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR1 of all versions of humaniz 
ed L chain V region 
<400> 136 
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Lys Ala Ser Gin Asp He Lys Ser Phe Leu Ser 
5 10 

<210> 137 
<211> 7 
<212> PRT 

< 2 1 3 > Ar t i f i cial Sequence 
<220> 

<223> Amino acid sequence of CDR2 of all versions of humaniz 
ed L chain V region 
<400> 137 

Tyr Ala Thr Ser Leu Ala Asp 
5 

<210> 138 
<2 1 1 > 9 
<212> PRT 

< 2 1 3 > Artificial Sequence 
<220> 

<223> Amino acid sequence of CDR3 of all versions of humaniz 
ed L chain V region 
<400> 138 

Leu Gin His Gly Glu Ser Pro Tyr Thr 
5 

<210> 139 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 
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< 223 > Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-2 
<400> 139 

Glu lie Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 

35 40 45 

Gly Tyr He Asp Pro Tyr Asn Gly Gly Thr lie Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Leu Thr Val Ser Ser 
115 

<210> 140 
<211> 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 140 
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Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn Met Tyr Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 

35 40 45 

Gly Tyr lie Asp Pro Tyr Asn Gly Gly Thr He Tyr Asn Gin Lys Phe 

50 55 60 

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Gly Glu Gly Tyr Tyr Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

Thr Leu Thr Val Ser Ser 

115 
<210> 141 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-4 
<400> 141 

Glu Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Val Arg Pro Gly Ala 
5 10 15 
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Leu Vai Lys Leu Ser Cys Lys Ala Ser Cly Phe Asn He Lys Asp Tyr 

20 25 30 

Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 

35 40 45 

Gly Leu He Asp Pro Gin Asn Gly Asn Thr He Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Tyr Cys 

85 90 95 

Asp Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

<210> 142 
<211> 117 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-5 
<400> 142 

Glu Val Gin Leu Gin Gin Ser Gly Thr Asn Leu Val Arg Pro Gly Ala 

5 10 15 

Leu Val Lys Leu Ser Cys Lys Gly Ser Gly Phe Asn He Lys Asp Tyr 
20 25 30 
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Tyr Met His Trp Val Lys Gin Arg Pro Glu Gin Gly Leu Glu Trp He 

35 40 45 

Gly Gly Asn Asp Pro Ala Asn Gly His Ser Met Tyr Asp Pro Lys Phe 

50 55 60 

Gin Gly Lys Ala Ser He Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr 
65 70 75 80 

Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys 

85 90 95 

Ala Arg Asp Ser Gly Tyr Ala Met Asp Tyr Trp Gly Gin Gly Thr Ser 

100 105 110 

Val Thr Val Ser Ser 
115 

<210> 143 
<211> 118 
<212> PRT 
< 2 1 3 > Mouse 
<220> 

< 223 > Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-7 
<400> 143 

Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ser 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Pro Asp Tyr 

20 25 30 

Asn He Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 
35 40 45 
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Gly Tyr lie Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 

50 55 60 

Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 
115 

<210> 144 
< 2 1 1 > 118 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of H chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 144 

Asp He Gin Leu Gin Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 

5 10 15 

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Asp Tyr 

20 25 30 

Asn lie Phe Trp Val Lys Gin Ser His Gly Lys Ser Leu Glu Trp He 

35 40 45 

Gly Tyr He Asp Pro Tyr Thr Gly Gly Thr Gly Tyr Asn Gin Lys Phe 
50 55 60 
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Asn Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Phe 
65 70 75 80 

Met His Leu Asn Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 

85 90 95 

Ala Arg Gly Phe Tyr Tyr Asp Tyr Asp Cys Tyr Trp Gly Gin Gly Thr 

100 105 110 

Leu Val Thr Val Ser Ala 

115 
<210> 145 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-2 
<400> 145 

Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

5 10 15 

Glu Ser Val Thr lie Thr Cys Leu Ala Ser Gin Thr lie Gly Thr Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val Leu He 

35 40 45 

Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu Gin Ala 
65 70 75 80 
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Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 

<210> 146 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-3 
<400> 146 

Asp He Gin Met Thr Gin Ser Pro Ala Ser Gin Ser Ala Ser Leu Gly 

5 10 15 

Glu Ser Val Thr He Thr Cys Leu Ala Ser Gin Thr He Gly Thr Trp 

20 25 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ser Pro Gin Val Leu He 

35 40 45 

Tyr Ala Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Thr Lys Phe Ser Phe Lys He Ser Ser Leu Gin Ala 
65 70 75 80 

Glu Asp Phe Val Ser Tyr Tyr Cys Gin Gin Leu Tyr Ser Thr Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 147 
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<21 1 > 107 

<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-4 
<400> 147 

Asp He Lys Met Thr Gin Ser 
5 

Glu Arg Val Thr He Thr Cys 
20 

Leu Ser Trp Tyr Gin Gin Lys 
35 

Tyr Tyr Ala Thr Ser Leu Ala 
50 55 
Ser Gly Ser Gly Gin Asp Tyr 
65 70 
Asp Asp Ser Ala Thr Tyr Tyr 
85 

Thr Phe Gly Gly Gly Thr Lys 
100 

<210> 148 
<211> 107 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
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Pro Ser Ser Met Tyr Ala Ser Leu Gly 

10 15 
Lys Ala Ser Gin Asp He Lys Thr Phe 

25 30 
Pro Trp Gin Ser Pro Lys Thr Leu He 
40 45- 
Asp Gly Val Pro Ser Arg Phe Ser Gly 
60 

Ser Leu Thr He Ser Ser Leu Glu Ser 
75 80 
Cys Leu Gin His Gly Glu Ser Pro Tyr 

90 95 
Leu Glu He Lys 
105 



WO 99/51743 PCT/JP99/01768 

se monoclonal antibody ATR-5 
<400> 148 

Asp He Lys Met Thr Gin Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly 

5 10 15 

Glu Arg Val Thr lie Thr Cys Lys Ala Ser Gin Asp He Lys Ser Phe 

20 25 30 

Leu Ser Trp Tyr Gin Gin Lys Pro Trp Lys Ser Pro Lys Thr Leu lie 

35 40 45 

Tyr Tyr Ala Thr Ser Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly 

50 55 60 

Ser Gly Ser Gly Gin Asp Tyr Ser Leu Thr He Asn Asn Leu Glu Ser 
65 70 75 80 

Asp Asp Thr Ala Thr Tyr Tyr Cys Leu Gin His Gly Glu Ser Pro Tyr 

85 90 95 

Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
100 105 

<210> 149 
<2 1 1 > 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-7 
<400> 149 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 
5 10 15 
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Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu 
20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly 

35 40 45 

Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 
65 70 75 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp 

85 90 
Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu Glu 
100 105 110 

<210> 150 
<211> 112 
<212> PRT 
<213> Mouse 
<220> 

<223> Amino acid sequence of L chain V region of anti TF mou 
se monoclonal antibody ATR-8 
<400> 150 

Asp Val Val Leu Thr Gin Thr Pro Leu Thr Leu Ser Val Thr He Gly 

5 10 15 

Gin Pro Ala Ser Val Ser Cys Lys Ser Ser Gin Ser Leu Leu Asp Ser 

20 25 30 

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu Gin Arg Pro Gly Gin Ser 
35 40 45 



Asp Ser 

Gin Ser 

Val Pro 

Lys He 
80 

Gin Asp 

95 

He Lys 
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Pro Lys Arg Leu He Tyr Leu Val Ser Lys Leu Asp Ser Gly Val Pro 

50 55 60 

Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lie 
65 70 75 80 

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Trp Gin Asp 

85 90 95 

Thr His Phe Pro Asp Thr Phe Gly Gly Gly Thr Lys Leu Glu lie Lys 
100 105 110 

<210> 151 

<211> 780 

<212> DNA 

<2 1 3 > Homosapiens 

<220> 

<223> DNA coding for soluble human TP 
<400> 151 

atg gag acc cct gcc tgg ccc egg gtc ccg cgc ccc gag acc gec gtc 48 
Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

get egg acg etc ctg etc ggc tgg gtc ttc gcc cag gtg gcc ggc get 96 
Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

tea ggc act aca aat act gtg gca gca tat aat tta act tgg aaa tea 144 
Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

act aat ttc aag aca att ttg gag tgg gaa ccc aaa ccc gtc aat caa 192 
Thr Asn Phe Lys Thr lie Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 
20 25 30 
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gtc tac act gtt caa ata age act aag tea gga gat tgg aaa age aaa 240 
Val Tyr Thr Val Gin lie Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

tgc ttt tac aca aca gac aca gag tgt gac etc ace gac gag att gtg 288 
Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

aag gat gtg aag cag acg tac ttg gca egg gtc ttc tec tac ccg gca 366 
Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

ggg aat gtg gag age ace ggt tct get ggg gag cct ctg tat gag aac 384 
Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

tec cca gag ttc aca cct tac ctg gag aca aac etc gga cag cca aca 432 
Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

att cag agt ttt gaa cag gtg gga aca aaa gtg aat gtg acc gta gaa 480 
lie Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

gat gaa egg act tta gtc aga agg aac aac act ttc eta age etc egg 528 
Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

gat gtt ttt ggc aag gac tta att tat aca ctt tat tat tgg aaa tct 576 
Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

tea agt tea gga aag aaa aca gec aaa aca aac act aat gag ttt ttg 624 
Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 
165 170 175 
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att gat gtg gat aaa gga gaa aac tac tgt ttc agt gtt caa gca gtg 672 
lie Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

att ccc tec cga aca gtt aac egg aag agt aca gac age ccg gta gag 720 
lie Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

tgt atg ggc cag gag aaa ggg gaa ttc aga gaa gac tac aaa gac gat 768 
Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

gac gat aaa taa 780 
Asp Asp Lys 
225 

<210> 152 
<211> 259 
<212> PRT 
<220> 

<223> Amino acid sequence of soluble human TF 
<400> 152 

Met Glu Thr Pro Ala Trp Pro Arg Val Pro Arg Pro Glu Thr Ala Val 

-30 -25 -20 

Ala Arg Thr Leu Leu Leu Gly Trp Val Phe Ala Gin Val Ala Gly Ala 
-15 -10 -5 -1 

Ser Gly Thr Thr Asn Thr Val Ala Ala Tyr Asn Leu Thr Trp Lys Ser 

15 10 15 

Thr Asn Phe Lys Thr He Leu Glu Trp Glu Pro Lys Pro Val Asn Gin 
20 25 30 
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Val Tyr Thr Val Gin He Ser Thr Lys Ser Gly Asp Trp Lys Ser Lys 

35 40 45 

Cys Phe Tyr Thr Thr Asp Thr Glu Cys Asp Leu Thr Asp Glu He Val 

50 55 60 

Lys Asp Val Lys Gin Thr Tyr Leu Ala Arg Val Phe Ser Tyr Pro Ala 
65 70 75 80 

Gly Asn Val Glu Ser Thr Gly Ser Ala Gly Glu Pro Leu Tyr Glu Asn 

85 90 95 

Ser Pro Glu Phe Thr Pro Tyr Leu Glu Thr Asn Leu Gly Gin Pro Thr 

100 105 110 

lie Gin Ser Phe Glu Gin Val Gly Thr Lys Val Asn Val Thr Val Glu 

115 120 125 

Asp Glu Arg Thr Leu Val Arg Arg Asn Asn Thr Phe Leu Ser Leu Arg 

130 135 140 

Asp Val Phe Gly Lys Asp Leu He Tyr Thr Leu Tyr Tyr Trp Lys Ser 
145 150 155 160 

Ser Ser Ser Gly Lys Lys Thr Ala Lys Thr Asn Thr Asn Glu Phe Leu 

165 170 175 

He Asp Val Asp Lys Gly Glu Asn Tyr Cys Phe Ser Val Gin Ala Val 

180 185 190 

He Pro Ser Arg Thr Val Asn Arg Lys Ser Thr Asp Ser Pro Val Glu 

195 200 205 

Cys Met Gly Gin Glu Lys Gly Glu Phe Arg Glu Asp Tyr Lys Asp Asp 

210 215 220 

Asp Asp Lys 
225 
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